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NOTE:  Units  are  mg/1  unless  otherwise  noted.  * = Micrograms/liter. 
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NOTE:  Units  are  mg/1  unless  otherwise  noted.  * = Microgram 


Ui 

m 

Qi 

•Tj 

LL 


1 

8 

• 8 

1 

y~ 

c 

>“ 

y 

c 

C 

y~ 

c 

d 

y~  /" 

-i  -i 

1 

lj 

o 

o 

o 

o 

O 

o 

5 

oo 

1 

to 

CO 

CO 

to 

to 

to 

CO 

co 

to  to 

1 

CL 

LL 

CL 

CL 

LL 

CL 

CL 

CL 

LL  CL 

1 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU  LU 

1 

1 

f~ 

h“ 

1 

h" 

f— 

h~  1 — 

1 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU  LU 

1 

y 

y 

y 

y 

y 

y 

TT 

V"  V 

1 

x 

<r 

x 

x 

<r 

-X 

X 

X 

T X 

1 

CL 

CL 

LL 

CL 

LL 

CL 

CL 

LL 

CL  CL 

1 

X 

<r 

<r 

X 

<r 

X 

X 

X 

X X 

1 

LL 

LL 

LL 

LL 

CL 

LL 

Cl 

LL 

CL  CL 

1 

Ci 

Cl 

Cl 

C 

Q 

Cl 

O 

Q 

Ci  Ci 

1 

c 

C 

_i 

_J 

_J 

_l 

_J  _J 

1 

LU 

LU 

LU 

LU 

UJ 

LU 

LU 

LU 

LU  LU 

1 

►—1 

* 1 

1 — 1 

r—t 

1 1 

*—* 

• — i 

*— 4 

4—4  t— 4 

1 

ll 

Ll 

Ll 

ll 

LU 

Ll 

Ll 

Ll 

Ll  Ll 

1 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

C 

Ci  Ci 

to  1 

LU 

LU 

LLl 

LU 

UJ 

LU 

LU 

LU 

LU  LU 

1 

CL 

CL 

CL 

LL 

LL 

LL 

CL 

CL 

LU  ill 

LL  1 

1 

“1 

1 

1 

1 

1 

1 

_J 

_J  _i 

<r  i 

cri 

to 

CO 

to 

CO 

to 

rn 

CO 

to  to 

Z 1 

<r 

X 

x 

X 

x 

X 

X 

X 

X X 

LLl  1 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

UJ  LU 

LL  1 

z 

-U— 

■*T“ 

z 

2— 

r-  — c 

Oil  j - iL 

■ti  a« 

IJJ  T)  O 


•Ti 


O U'i 
b 'ti 
b 
X 

<r 

h" 

x ai 

a n 


a: 


LU 

D 1 

••0 

«— 1 

s0 

—1 

•o 

■3“ 

1- 

O 1 

in 

'■0 

oj 

CO 

■<1 

'O 

X 

■ — | 

o • 

• 

■ 

• 

3 

Ll  1 

8 o 

o 

o 

o 

o 

o 

ai 


-j  m 

□ jZ 

CL  — Cl 

cd  115  ui 

lu  -L-'  a 

o h o c 

-i  <r  (-  ll 

ct;  i 

O LL  111 

I—  to 

tO  i_J  <t5 

— I I jZ 

IE  0.  0 a. 

JZ  ui 

x -*-■  o 

_l  L.  jZ 

tj  i_i  Cl 

CL 

LU  H 

o ai 

LL  — III 


LU 

_ 

ij 

TO  1 

LU 

■d 

U'I 

uo 

N0 

uo 

•_> 

CO 

uo 

CL 

ui 

| 

sO 

UO 

CO 

UO 

CCI 

l>N 

'O 

O’- 

o 

0 

* rH 

0 1 

01 

04 

01 

CO 

01 

'TT 

CO 

CO 

_ 

h- 

Ci 

CO  1 

01 

01 

01 

01 

01 

OJ 

01 

l>. 

CO 

Cl 

1 

CD 

1 

CO 

T 

CO 

CO 

OO 

01 

CO 

CO 

oo 

uo 

CO 

oo 

CO 

C-4 

CO 

I 

CO 

to 

03 

CO 

OO 

CO 

CO 

CO 

03 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CL 

LU 

1 

\ 

\ 

■\ 

\ 

\ 

\ 

\ 

\ 

s,\_ 

\ 

•'.N 

\ 

x 

UI 

_l 

1 

01 

ui 

1.0 

oi 

U0 

o 

N 

K 

01 

uo 

uo 

CO 

C'i 

uo 

I— 1 

r- 

“S- 

CL 

LU  1 

4-1 

01 

o 

01 

4—4 

01 

C'-J 

01 

01 

01 

01 

01 

1—1 

01 

01 

OJ 

01 

y 

1-  1 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

Sss 

V 

\ 

\ 

x. 

•— » 

X 

X 1 

4-4 

i>- 

o 

o 

4-1 

0- 

o 

rr 

0- 

o 

rr 

f'- 

r- 

o 

•z» 

-*-1 

CK 

O 

to 

to 

Ci  1 
1 

o 

'T~1 

o 

'8— * 

o 

° 

•*—4 

o 

o 

1 1 

o 

r-  1 

c* 

1 

1 

_J 

CL  1 

U i 

U0 

in 

in 

MO 

'O 

'■0 

'C 

-o 

sO 

'O 

r-- 

0- 

K 

CO 

•DO 

LU 

LU  1 

9 4 

4-4 

■— < 

4~« 

—4 

4 — i 

—4 

▼H 

—4 

■»-* i 

■r-l 

•*-* 

9 H 

■9—4 

3 

LU  1 

4— 4 

4—1 

4 1 '4 

tH 

— 

t— 4 

— 

— 

4— 4 

O- 1 

3 

_d 

-r> 

I 

1 

_< 

LL 

Z 1 

Ci 

Ci 

l_j 

Ui 

L_J 

Ci 

Lj 

d 

Cl 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Q 

Ci 

Ci 

/ 

>- 

>- 

d 

>- 

/ 

_i 

_l 

_l 

ll 

_u 

u 

_l 

y 

~7 

y 

y 

y 

~7 

y 

O 

o 

O 

O 

O 

O 

o 

O 

I 

I 

o 

LJ 

to 

to 

to 

to 

to 

CO 

to 

to 

CL 

CL 

CL 

LL 

CL 

CL 

CL 

CL 

CL 

CL 

X 

X 

LU 

LU 

LU 

LU 

LU 

LU 

U 

U 

LU 

LU 

1 

\~ 

h- 

1 

h~ 

h~ 

h- 

to 

CO 

UI 

LU 

LU 

UI 

LU 

LU 

u 

LU 

X 

X 

z 

y 

z 

z 

r 

z 

z 

Cl 

CL 

<1 

<i 

<1 

X 

X 

X 

X 

<1 

1- 

h- 

CL 

LL 

CL 

LL 

Cl 

CL 

CL 

CL 

y 

y 

X 

X 

X 

X 

X 

X 

X 

X 

H-4 

LL 

LL 

CL 

LL 

a. 

u 

Cl 

U 

L D 

x 

x 

Cl 

a 

Ci 

Q 

Cj 

Q 

C 

C 

y 

CD 

CU 

_l 

_J 

_l 

_l 

U 

u 

u 

LU 

LU 

LU 

UI 

LU 

LU 

u 

u 

z 

Ci 

Ci 

» 1 

*—4 

►—4 

►—4 

1 1 

4—4 

»— 4 

1—4 

UI 

LU 

Ll 

Ll 

LL 

u 

Ll 

Ll 

u 

Ll 

-J 

_J 

UJ 

CL 

LL 

Ci 

Ci 

Cj 

Ci 

Ci 

Ci 

Ci 

c 

z 

y 

LU 

LU 

UI 

LU 

UI 

UI 

LU 

u 

Ci 

X 

X 

LL' 

LL 

CL' 

CL 

Cl 

OL 

CL 

LL 

LU 

to 

to 

_J 

-J 

1 

—1 

u 

1 

_l 

to 

to 

CO 

to 

to 

to 

to 

to 

CL 

o 

O 

X 

X 

X 

X 

X 

X 

X 

X 

z 

to 

to 

LU 

UJ 

LU 

LU 

LU 

u 

u 

u 

X 

_l 

_l 

y 

n 

z 

z 

2. 

Z_ 

z 

CO 

X 

X 

— '-0  x r -.  ix  -o 

■o  01  oi  in  o co  r--  r-  oo  o 

...  ......  co  • 

O O O — I 01  O 01  01  01  ■ —I 


X "D 

00  CK  Ill 


111 

UI 


1/1 

id 

111 


1— » 

* > 

o 

c 

— 

iT; 

CO 

N 

uo 

o 

o 

h- 

00 

O'. 

04 

o 

o 

D 

01 

o 

T-l 

X/ 

o 

uo 

Oj 

CO 

IX 

04 

CO 

CO 

CO 

CO 

UJ 

CO 

0-. 

O'. 

CM 

CVJ 

CO 

0- 

\ 

Od 

00 

T 

X 

uo 

CO 

CO 

CO 

CO 

00 

CO 

X 

X 

X 

c1‘ 

CM 

CM 

■=r 

mq 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

03 

CO 

CO 

03 

CO 

CO 

Is- 

r- 

K 

Tn. 

\ 

\ 

\ 

\ 

\ 

\ 

V 

\ 

Ss 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

x 

\ 

\ 

\ 

\ 

\ 

01 

r-- 

c4 

uo 

uo 

X 

CO 

,;d:: 

o4 

uo 

CO 

X 

01 

UO 

0-4 

01 

y 

CM 

•d- 

4—4 

4—4 

0- 

04 

'0 

•o 

CK 

L_ 

01 

4—4 

04 

01 

01 

o 

0-4 

4—4 

04 

L_l 

CM 

4—4 

01 

o 

o 

o 

c« 

i_j 

O 

o 

o 

CM 

4-1 

04 

4-1 

4—4 

•Ti 

\ 

\ 

\ 

X 

\ 

VSS 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

K 

o 

y 

r< 

r- 

o 

o 

4-1 

o' 

o 

o 

4—4 

». 

UO 

uo 

U"J 

ui 

UO 

ui 

o 

o 

k 

03 

03 

CK 

4-4 

u'i 

O 

o 

o 

o 

•r-1 

4—4 

4—i 

O 

— 

4—4 

o 

i_j 

o 

o 

Ci 

o 

4-* 

4-H 

o 

c> 

O 

— 4 

4-* 

CO 

CO 

CO 

IXI 

CO 

CK 

O'. 

Ck 

Ck 

4-| 

_4 

4-4 

4—4 

rr 

'0 

'0 

K 

O'. 

O 

O 

o 

O 

o 

4-1 

4-4 

4—4 

4-4 

4-1 

4—4 

4-4 

4—4 

4-4 

01 

01 

OJ 

CM 

CO 

Xi 

CO 

oo 

oo 

CO 

4-4 

01 

X 

4—4 

— 

— 

— 

— 

j 4 

4 4 

4—4 

4—4 

— 

4—4 

4—4 

— 

4^ 

4—4 

4—4 

-4 

— 

01 

CM 

CO 

CO 

CO 

00 

oo 

-d 

3 

3 

3 

3 

•x 

3 

y 

•<• 

Lj 

Ci 

Lj 

Q 

L-J 

Lj 

d 

Ci 

d 

O 

Ci 

c 

Ci 

Lj 

c 

Lj 

c 

Ci 

c 

c 

LJ 

Lj 

c 

Lj 

c 

ill 

1-12 


ILVER  BOW  CREEK  C EEC LA  HISTORIC  GROUND  WATER  DATA  04/08/87  PAGE 


oi 

1 

O 

u 

JJ  I 

00 

c 

■Ti  1 

CJ 

IJ 

•Ti 

_!  1 

CO 

- H 

i 

■4- 

u 

1 

r-t 

•G  1 

U 

■D 

| 

o 

i— i O i_i 

o o o o 

o o 

o »_» 

o 

o 

0) 

L. 

ill  1 

in 

o 

o o CO 

o o o o 

o o 

in  o 

o 

CO 

Cl 

o 

rt  | 

0* J 

0- 

00  — CL 

LO  'Cl  01  01 

O -0 

o CO 

'■0 

CO 

LO 

o 

LL  1 

01 

T-H 

~ 01  — 

01  01  01  01 

iM  01 

01  01 

_l 

CO 

CO 

1 

Cl 

Xl  1 

LU 

ti  1 

H 

f— 

_i  1 

- 

LU 

1 

A 

7 

X 

TO  1 

<1 

Cl 

■ 1 

l>.  y 

o 

LJ 

LO 

LL 

ll'  1 

CO 

01 

— oo  sr 

o co  — < 

o 

L0  O 

X 

CO 

o o 

in  oi 

<T 

■ 

“ 

• o ■ 

■ ■ ■ • 

« 

CL 

U_  1 
1 

<1 

A 

a a a 

A A A A 

A 

-o  0- 

0 

A 

A A 

6 

6 

_J 

i 

1 

I 

•Ti 

X 1 

o 

L_ 

•w-  | 

*— 1 

L- 

m 

1 

LO 

111 

tlx 

'I'  1 

L0 

E 

l 1 

• 

I 

•Ti 

D 1 

o 

o 

CO 

t-H 

o 

CL 

3 

A 

4-'  I 

l>. 

in 

m r - x. 

i>.  — A A 

o — 

CO  oo 

— 

O'. 

CD  -r~* 

ct  CL- 
UJ Z 

A 

-I 


O JJ 


A LU  ■ 


x 

4-'  1 

CO  I>.  A 

01 

CD 

'0 

CO 

CO 

Ck 

'■0 

LO  A 

'0 

y 

01 

'O 

'0 

'O  A 

oo 

y 

•o 

0 

0 

TT 

100 

o- 

'■0 

X 

o 

'O 

'0 

CO 

l>. 

A 

X 

oo 

X 

A 

oo 

y 

A 

o 

01 

A 

LU 

'4-  1 

• 

CD 

_l 

i 

i 

CO  co  on 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO  Cl 

i>. 

CO 

CO 

CO 

co 

CO  CO 

oo 

CO 

CO 

100 

O'. 

Ck 

oo 

CO 

CO 

X 

X 

CO 

oo 

CO 

X 

X 

CO 

oo 

CO 

X 

oo 

X 

X 

O' 

y 

\n 

i 

i 

Ci  1 

Ci 

Ci 

Z 

Cj 

Cj 

a 

Ci 

Ci 

Ci 

o 

Ci 

Ci 

Ci 

Ci 

Ci 

Cl 

Ci 

Ci 

Cl 

Cl 

O 1 

LU 

LU 

LU 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

LL 

X 1 
A 1 

LU  1 

Q_ 

a. 

0. 

LL 

X 

X 

LL 

X 

X 

X 

Cl 

CL 

Cl 

X 

LL 

X 

X 

X 

LL 

X 

5 

Hi 

3 

Zl 

Zi 

z 

Zi 

3 

z 

D 

z 

x_ 

-J 

J 

z 

zi 

z 

z 

z 

z 

CO 

Z 1 

LL 

X 

X 

X 

X 

X 

X 

X 

Cl 

X 

X 

X 

Cl 

X 

X 

Cl 

X 

X 

X 

X 

CO 


Ctl 

LU 

_J 

Cl 


Z l 

o 

l — 1 

1-1 

a 

CJ 

CJ 

l-J 

• — • 

X 

CJ 

U 

LJ 

a 

CJ 

Ij 

z 

U 

LJ 

o 

•z 

U 

cz 

a 

CJ 

L_l 

CJ 

U 

l-J 

LJ 

l-J 

a 

LJ 

O 

1-1 

X 

l_J 

LJ 

l-J 

z 

CJ 

a 

X 

X 

CJ 

CJ 

<1  1 

T" 

y 

y 

y 

NT 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

z 

•I 

y 

y 

NT 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

.> 

y 

y 

y 

y 

y 

CO  1 

1 

<1 

x 

X 

<r 

x 

<1 

<r 

x 

<r 

<r 

<r 

x 

<r 

<r 

T 

<r 

<c 

<r 

<i  <r 

<i 

<i 

<r 

<r 

€ 

<r 

<r 

<f 

<r 

<E 

z 

<r 

<r 

<E 

-I 

<r 

<r 

<r 

<E 

<r 

<n 

1 

1 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

O 

Xl 

<i 

■o 

'O 

X 

"0 

N4'l 

X 

X 

A 

A 

A 

A 

A 

A 

A 

A 

CO 

CO 

X 

oo 

X 

Ck 

0- 

Ck 

!>• 

O 

O 

O 

01 

oo 

1 

A 

A 

r- 

A 

A 

A 

A 

A 

A 

A 

A 

A 

a 

A 

r-- 

A 

A 

A 

A 

Tk 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

CO 

CO 

CO 

CO 

CO 

A 

X 

1 

\ 

\ 

X 

\ 

\ 

\ 

\ 

\ 

X. 

X 

x 

x 

x 

\ 

x 

X 

X. 

x 

X 

x 

\ 

x 

X 

x 

X 

X 

\ 

x 

X 

x 

X 

x 

\ 

x 

•\ 

X 

\ 

s 

X 

X 

1 

01 

A 

oo 

O 

A 

o 

01 

L0 

L0 

o 

l>. 

00 

CCi 

y 

O' 

CK 

L0 

oo 

0". 

CO 

A 

•>. 

o 

X 

A 

0- 

1— 1 

01 

00 

CD 

oi 

01 

y 

Xl 

X 

—I 

04 

X 

iXt 

y 

X 

CO 

L0 

o 

o. 

X 

X 1 

01 

01 

T-l 

•_J 

01 

01 

01 

01 

01 

oo 

T-l 

01 

01 

o 

01 

o 

l-J 

01 

01 

T—1 

o 

01 

T—1 

T-1 

T-l 

X 

01 

T—1 

o 

T-1 

T-l 

o 

oi 

01 

01 

T—1 

01 

T—1 

01 

T-l 

01 

T—1 

o 

01 

3 

A I 

\ 

\ 

X 

\ 

\ 

\ 

X 

\ 

\ 

\ 

\ 

x, 

X. 

\ 

X 

x 

\ 

X. 

X. 

x 

\ 

N. 

x 

\ 

x 

x 

X 

X 

X. 

ss 

X 

N.s 

Xs 

x 

X 

X 

x 

x 

X, 

X 

\ 

\ 

\ 

<1 

<r  i 

*-t 

01 

oo 

Tt 

L0 

O 

A 

X 

X 

Cj 

'H 

01 

-r-t 

CD 

L0 

'0 

A 

Ck 

o 

T— 1 

CD 

T-. 

01 

00 

L0 

A 

Ck 

o 

T-l 

1 

T—1 

L0 

A 

c* 

oi 

rr 

1'- 

o 

■ i 

0- 

O' 

o 

A 

1.0 

Ci  I 
1 

o 

LJ 

o 

O 

1 1 

O 

o 

O 

o 

tH 

o 

o 

O 

1 • 

•— • 

t—l 

o 

T—1 

tH 

o 

1— 1 

1 1 

t—1 

o 

O 

T—1 

o 

Cl 

o 

•— 1 

a 

o 

o 

o 

o 

t—1 

O 

T—1 

L-J 

T) 

Oi 

4-* 

0 

1 

1 

1-1 

•-I 

l_l 

u 

CJ 

CJ 

* — 1 

t_i 

l-J 

a 

X 

1 — 1 

CJ 

•_i 

CJ 

U 

a 

o 

LJ 

Cl 

Cl 

Cl 

i l 

l_J 

Cl 

O 

l_l 

CJ 

LJ 

Ci 

CJ 

o 

o 

CJ 

O 

a 

CJ 

•z 

CJ 

o 

u 

•z 

X 

Cl 

X 

1 

<1 

x 

<r 

x 

X 

I 

T 

<x 

<r 

<r 

<r 

r 

x 

X 

<r 

<r 

<r 

T 

<1 

<E 

<r 

<E 

-i 

I 

<E 

<E 

<E 

T 

T 

<r 

<r 

<.r 

<1 

'i 

i 

<1 

<r 

z 

<r 

<r 

<r 

<r 

'I 

Cl 

c 

1 

o 

X 

O 

i_i 

CJ 

X 

I — i 

LJ 

i_i 

u 

l-J 

CJ 

o 

CJ 

X 

u 

l_l 

u 

l-J 

LJ 

Cl 

Ci 

CJ 

u 

•z 

LJ 

l_l 

CJ 

CJ 

u 

X 

LJ 

X 

X 

l_l 

Cl 

X 

LJ 

IZ 

X 

u 

LJ 

X 

X 

111 

ui 

Q I 

-O 

o 

•o 

0 

0 

■o 

■o 

•o 

■c 

O 

0 

•o 

•o 

'0 

NO 

sO 

X 

X 

X 

X 

X 

X 

X 

-o 

X 

X 

X 

0 

X 

X 

'0 

X 

X 

•O 

X 

Xl 

X 

X 

X 

X 

X 

-o 

X 

X 

LO 

. 1 

CD 

on 

CD 

CD 

CO 

CD 

CO 

CD 

on 

oo 

X 

oo 

CO 

CO 

on 

CD 

X 

m 

CD 

oo 

n 

CO 

CO 

X 

X 

CD 

CO 

oo 

X 

oo 

oo 

X 

X 

CD 

X 

CO 

X 

X 

X 

oo 

X 

oo 

oo 

CD 

01 

• i—i 

A I 

<r  i 

O 1 

CD 

CD 

CO 

CD 

CO 

CD 

LO 

CD 

LO 

L0 

LO 

CD 

X 

CD 

CD 

L0 

L0 

L0 

L0 

CD 

Xi 

CD 

CO 

CD 

X 

CD 

CO 

oo 

X 

oo 

oo 

X 

L0 

CD 

oo 

oo 

CO 

CO 

CD 

CO 

X 

CO 

CD 

CO 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

ai 

X 1 

o 

o 

o 

i i 

o 

o 

o 

C' 

o 

o 

o 

o 

o 

o 

1 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

•-J 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

t—1 

O 

o 

o 

SZ 

X 1 

T— 1 

t~i 

i 

T-1 

T—1 

T~1 

tH 

T~l 

T—1 

T-t 

T— 1 

tH 

*H 

T—1 

T—1 

T-l 

T—| 

T—1 

T—1 

T—1 

T—1 

t—1 

T—1 

f—t 

T— 1 

T—1 

T—1 

« 1 

T—1 

T—1 

T—1 

T— 1 

T—1 

t—1 

T—1 

T— 1 

T—1 

T-l 

T—1 

T—1 

T-l 

T—1 

4-* 

1 

X 

LL 

LL 

a: 

m 

CL 

X 

LL 

X 

X 

X 

X 

X 

CL 

X 

X 

X 

CL 

CL 

X 

CL 

X 

X 

CL 

X 

X 

CL 

CL 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

a 

X 1 

-r 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

UI 

X 1 

L0 

L0 

L0 

L0 

LO 

L0 

L0 

L0 

L0 

lio 

L0 

L0 

L0 

L0 

LO 

L0 

L0 

L0 

LO 

L0 

L0 

L0 

L0 

L0 

L0 

iio 

L0 

L0 

L0 

L0 

in 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

L0 

UI 

X 1 

o 

LJ 

1 1 

o 

<_J 

LJ 

>_» 

o 

o 

1—1 

o 

O 

o 

o 

1 1 

•— 1 

o 

o 

o 

o 

o 

o 

o 

•_• 

o 

1— • 

o 

o 

1— 1 

o 

•—1 

O 

o 

o 

«— 1 

o 

o 

o 

o 

•—1 

o 

O 

111 

X 1 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

— 

CL 
LU 
LU  CO 
x z 


y 

| 

Ck 

CK 

i>. 

l> 

CK 

Ck 

c»- 

l> 

Ck 

Ck 

O' 

i>. 

O' 

Ck 

x. 

L>. 

l>. 

O' 

CK 

Ck 

x. 

l> 

O' 

l>. 

X- 

Ck 

X 

O' 

X 

O' 

X 

X 

Ck 

x. 

O' 

Ck 

X 

CK 

X 

x. 

CK 

Ck 

CO 

LU 

y i 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

CD 

01 

01 

01 

01 

01 

01 

01 

01 

CD 

01 

01 

CD 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

XJ 

01 

01 

CD 

01 

01 

01 

CO 

X 

X 

u 

i 

U 1 

it 

1C 

JC 

* 

1C 

1C 

# 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

It 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

1C 

# 

1C 

IZ 

X 

_J  1 

l_l 

•Z 

IZ 

1—1 

i_j 

i_i 

X 

X 

X 

Cl 

a 

Ci 

X 

o 

CJ 

LJ 

LJ 

o 

X 

o 

•z 

Ci 

o 

IZ 

Ci 

»z 

c> 

CJ 

o 

LJ 

•z 

LJ 

X 

o 

CJ 

a 

X 

LJ 

X 

o 

•z 

Cl 

X 

X 

c» 

X 

X 

X 1 

Z 

2_ 

21 

3 

y 

3 

y 

3 

3 

3 

y 

y 

y 

y 

'T- 

3 

y 

y 

y 

y 

3 

y 

3 

3 

y 

y 

y 

3 

3 

3 

3 

3 

y 

y 

z 

y 

■> 

3 

'Z 

Ui 

— - 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

<T 

X 

X 

<r 

X 

X 

X 

<r 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

iJi 

E 

Oi 

L_ 

■15 

U'l 


_l 


X 

a:  i 

o 

1 1 

•_J 

•_J 

l__l 

LJ 

LJ 

o 

LJ 

o 

•—« 

o 

1 1 

O 

< 1 

i— i 

LJ 

o 

o 

o 

LJ 

o 

•— 1 

o 

LJ 

LJ 

LJ 

o 

LJ 

o 

o 

o 

o 

o 

t 1 

o 

o 

>—> 

LJ 

o 

o 

•_J 

LJ 

T-1 

LU 

X 1 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

i- 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

o 

3 

CD  1 

0J 

on 

CD 

iT.i 

m 

m 

CO 

CD 

<n 

CD 

00 

m 

m 

m 

CO 

CD 

CO 

CD 

m 

m 

00 

CO 

Xl 

m 

m 

m 

00 

CO 

CO 

CO 

m 

CO 

m 

oo 

CO 

00 

CO 

CD 

m 

CO 

CO 

in 

m 

on 

y 

CL 

— — 1 1 

X 

z 

3 

3 

3 

3 

z 

3 

3 

3 

Z 

3 

■< 

3 

3 

3 

3 

3 

3 

3 

3 

z I 

ci 

LJ 

X 

z 

z 

z 

L_] 

z 

ci 

z 

z 

z 

z 

X 

ci 

z 

ci 

Z 

z 

z 

ci 

z 

z 

Z 

z 

z 

a 

z 

Ci 

X 

X 

z 

z 

z 

X 

z 

X 

z 

Z 

z 

X 

z 

z 

1 1 

z 

1-13 


iM 

il' 

a> 

■TS 

LL 


-T 

_l 

X 

u 

(J 


LU 

LU 

X 


X 

LU 


t 

D 

TO 

O 

LO 


I 

ui 

■D  e 

+-*  n 
O — 
X Ui 


I 

111 

c £ 
O’  D 
‘Xi  ■« 
T"  u i 


■ti 

O 


ai 

■Ti 


03 


ui 

■Ti 


ai 

T3 


i_i 

Hi 

'Ti 


CO 

0*1 


00 


'0 

Xi 

■O 


rx 

U‘l 

C0  1 

00 

l.fl 

CI  1 

\ 

111 

Cj  1 

od 

c 

■Ti  1 

o 

"O 

O 1 

•— J 

LJ 

l_ 

1 

'0 

rr 

•Ti 

ui  1 

rx 

IX 

X 

■Ti  1 
1 

ili 

-*♦-• 

1 

1 

CO  1 

«Tj 

c 

O 1 

C 

Cl  1 

0 

r— 

.13  1 

Jj 

■rj 

Ci  1 

c 

— i 

1 

•Ti 



Ui  1 

<r 

o 

<T 

■Ti  i 

o 

K 

1 

<1 

a> 

1 

C 

X 

1 

•ti 

4— 1 

1 

LL 

c 

•-« 

00  1 

LU 

0 

c 

a i 

H 

jj 

o i 

<r 

i_ 

. — 

■Ti  1 

< 

■Ti 

•Ti 

O 1 

ij 

1 

*3* 

Ci 

■--i 

. — 

ui  1 

in 

LLJ 

<1 

■Ti  1 

00 

Zj 

1 

i_j 

X 

1 

cu 

-*-• 

1 

cd 

•rl 

CO  1 

C 

O 1 

Cj 

— * 

CJ  1 

*— « 

r— 

. 

■Ti  1 

Lt! 

•ti 

>tl 

LI  1 

1 1 

V 

1 

\— 

O 

. — 

Ui  1 

CO 

H 

<r 

■15  l 

CO  U"J 
O.  N 
0-1  CO 


-y 

2.. 

H-  1 

l_l 

o 

o 

o 

o 

i_i 

o 

o 

LJ 

O 

o 

!—■ 

o 

o 

i_i 

l_J 

Ij 

T” 

. — | 

o* 

o 

o 

UI 

CO 

CO 

03 

CK. 

U'l 

■tr 

TT 

o 

r- 

03 

<N 

iN 

rx 

— « 

o 

Z>  1 

U'l 

UI 

U'l 

—4 

^r 

U'l 

in 

UO 

uo 

-o 

zr 

rx 

Ck 

IX 

U'l 

'•0 

LJ 

TT 

y-4 

CO 

CJ 

to  1 

i 

tH 

CK 

■rH 

■>"'4 

i 4 

04 

iN 

04 

i 

i 

u'i 

U'l 

U'l 

UI 

U"J 

U'l 

UI 

U'l 

U“J 

U'l 

in 

U'l 

•o 

•o 

Xi 

-o 

•o 

•o 

'O 

Nj 

-o 

"0 

rx 

rx 

rx 

0- 

rx 

r- 

rx 

r- 

CO 

CO 

CCI 

GO 

CO 

CK 

l>. 

l>. 

». 

Cl 

o 

o 

CM 

CO 

i 

0- 

K 

r- 

rx 

r-- 

fX 

0- 

r- 

r. 

k 

fx 

r- 

0- 

r-- 

rx 

IX 

IX 

rx 

rx 

rx 

r-. 

N 

rx 

rx 

rx 

fx 

rx 

K 

rx 

k 

rx 

r- 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

CO 

CO 

CO 

03 

00 

rx 

LU 

i 

X 

\ 

\ 

X. 

\ 

\ 

\ 

\ 

X 

x 

-*.. 

X. 

X. 

x 

x 

x 

x 

X 

\ 

X 

x 

x 

ssN 

ss 

\ 

X 

\ 

\ 

X 

V 

X 

X. 

\ 

\ 

x 

x 

\ 

X. 

\ 

x 

X 

x 

\ 

i 

o-i 

rx 

CO 

i>*. 

rx 

o 

04 

U'l 

ui 

o 

l>. 

CO 

CO 

Ck 

Ck 

ui 

0J 

Ck 

•Xi 

rx 

O- 

o 

Xi 

rx 

o: 

c! 

04 

CO 

CO 

04 

CM 

tT 

N0 

'0 

*-« 

04 

'0 

CO 

CO 

U'.I 

o 

Ck 

X 

LU  1 

0*1 

04 

— » 

o 

04 

01 

04 

iN 

04 

CO 

tH 

CM 

04 

o 

04 

v- 4 

o 

04 

04 

_ 

i_i 

iN 

— i 

— H 

04 

04 

—4 

■r-t 

i 4 

o 

CO 

04 

04 

■»— i 

04 

rH 

04 

— H 

04 

y-t 

o 

04 

1-  1 

% 

X 

X 

\ 

'X 

\ 

X 

\ 

x 

\ 

V 

X 

x 

\ 

x 

\ 

X. 

x 

x 

\ 

\ 

X 

X 

\ 

x 

x 

x 

\ 

X 

\ 

\ 

\ 

x 

\ 

\ 

\ 

\ 

X 

x 

<r 

<L  1 

04 

CO 

rT 

ui 

'0 

rx 

CO 

0-- 

o 

o-i 

y— 

CO 

rt 

ui 

•'O 

rx 

CK 

O 

*—4 

r-i 

T-i 

04 

CO 

in 

rx 

o'. 

o 

T-4 

y-t 

^—1 

ui 

rx 

o 

04 

O’ 

rx 

o 

•H 

IX 

CK 

o 

rx 

to 

O 1 
1 
1 

o 

o 

O 

o 

o 

l -J 

o 

y — 1 

o 

LJ 

o 

o 

o 

i—i 

LJ 

> i 

o 

O 

o 

o 

'_i 

'—1 

o 

o 

o 

o 

tH 

LJ 

O 

O 

o 

o 

o 

o 

o 

_l 

_l 

1 

1 

X 1 

( 

o 

r~  1 

O 

o 

o 

o 

o 

l”l 

o 

o 

o 

o 

o 

o 

t i 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

LJ 

o 

o 

o 

Ci 

o 

LU 

X 1 

rt 

rr 

rT 

-T 

*T 

X 

rt 

T 

X 

*3* 

rr 

rt 

rt 

'T 

rT’ 

rT 

O" 

rr 

'T 

^r 

•rr 

'T 

tT 

rt 

T 

rT 

zr 

rT 

o 

Qu  i 

co 

i?0 

1 

CO 

i 

CO 

i 

CO 

CO 

1 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

•TJ 

CO 

CO 

Oj 

CO 

co 

CO 

CO 

CO 

CO 

O’) 

CO 

i 

CO 

1 

CO 

1 

co 

03 

1 

(O 

1 

0" 

1 

{5  1 

1 

3 

1 

i 

i 

1 

3 

1 

3 

1 

~ 

I 

1 

1 

1 

1 

3 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

-2> 

1 

3 

1 

3 

1 

1 

3 

3 

1 

1 

3 

1 

I 

1 

3 

1 

1 

3 

1 

3 

I 

c 

1 

1 

1 

3 

i 

3 

1 

1 

4? 

1 

1 

1 

3 

X 

~Z.  i 

Ci 

Ci 

Ci 

Ci 

Ci 

Cl 

Ci 

Ci 

Cj 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

5 

Cj 

Ci 

Ci 

Ci 

Ci 

Ci 

LJ 

Ci 

Ci 

Ci 

Ci 

a 

Ci 

a 

Ci 

Ci 

Ci 

Ci 

Ci 

c 

c 

Cl 

C 

Ci 

c 

3 

c 

o 

C 

1-14 


NOTE:  Units  are  mg/1  unless  otherwise  noted 


I L'v'ER  BOW  CREEK  CERCLA  HISTORIC  GROUND  WATER  DATA  04/08/8?  Page 


0 1 

* 

* 

* 

* 

★ 

* 

* 

* 

* 

* 

* 

* 

4 — i 

r 4 

>4. 

A 1 

CM 

CM 

CM 

04 

* 

04 

CM 

04 

04 

04 

CM 

04 

* 

* 

♦ 

04 

o 

o 

L_ 

1 

• 

o 

o 

o 

CO 

o 

o 

o 

o 

o 

o 

o 

rt 

0-- 

00 

o 

o 

■ 

o 

1 

o 

• 

• 

• 

• 

■ 

■ 

o 

u 

L- 

Oj 

1 

1 

T3  1 

•v< 

V 

o 

V 

'V 

V 

o 

o 

N/ 

o 

Z ill 


o 

U'l 

U'l 


O 

U 

ili 


■T.l 

4-' 

o 


g — 

u.  *Ti 


O G 
O A 


* * 
* o * * O 

O !>■  o O T 

CO  —I  rx  fx  -d" 


* * * * * 
* *000*00 
O O CO  CO  -<  O t ill 
CO  rx  — I -I  — 'd"  — ■ — I 


04 

+ * * it  o 

* * O o O'  o • 

O O 0}  CO  CO  ■ O 

in  o v- 


iii 


LI 

u'l 

u'l 


IJ 

111 

L- 


■ti 

4~' 

o 

A 

E 


£ 'T> 
X)  +4 
'Ti  O 
O A 

T"l 

G 


O 

u'l 

u'l 

Ci 


in 

in  o 

* * * * * * O O' 

* O'  O'  * * O'  O * * * * O * * O * * * O “ 

O O O O O — ' — OOOQ— 'OO— 'OOO  ■ o 

4-4  i 4-)  id"  V 0-4  i '4  4-4  -44  0-4  4-4  v 4-4  4— » 0-4  V X' 


CO 


CO 

_l 

<r 

A 

LU 


■Ti 

4-' 

O 


IJ 


G 'Ti 
U'l  -*-■ 

c 0 
<1  A 

XI 

Hi 


* 


* 

U"J 


in 

U~J  o 

* *****  * o o 

* O * O O O O O'  * * O'  * * * * o • 

TT  — - 0-  4-4  4 4 4 4 0 O 44  04  o ck  'd'  • o 

44  -4'  04  v V v-  -4'  V 44  44  "V  44  04  04  -44  V'  V 


0 

U'l 

u'l 


1 

1 

in 

uo 

in 

hi 

m 

UO 

in 

U’l 

U'l 

U1 

hi 

in 

'O 

-o 

-o 

-o 

-o 

'•0 

Xi 

'0 

■0 

rx 

rx 

rx 

rx 

rx 

rx 

r- 

rx 

on 

CO 

CO 

CO 

CO 

CK 

Ck 

0-. 

Ck 

o 

LJ 

CM 

01 

1 

r- 

r- 

rx 

fx 

T'- 

rx 

rx 

rx 

rx 

r- 

N 

fx 

r-- 

rx 

rx 

r-. 

rx 

r-- 

rx 

rx 

r-- 

rx 

rx 

rx 

rx 

r- 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

•XI 

CO 

03 

CO 

CO 

rx 

LU 

1 

\# 

X. 

X 

x 

X. 

x 

'X. 

\ 

x 

\ 

\ 

x 

x 

X 

’X 

\ 

X, 

x 

\ 

X 

X 

\ 

X 

\ 

x 

’x 

x 

x 

\ 

\ 

X 

x 

\ 

\ 

\ 

X. 

\ 

X. 

\ 

_l 

1 

CM 

r-I 

CO 

Ck 

N 

o 

04 

U'J 

U’i 

o 

•>’ 

00 

oii 

Rt 

i>: 

ck 

U'J 

CO 

ck 

CCi 

rx 

Ck 

o 

rx 

O- 

L_l 

04 

CO 

CO 

CM 

CM 

RT 

-d 

-■Ci 

4—1 

CM 

"0 

CO 

Rf 

•o 

CO 

U“I 

o 

Ck 

LL 

LU  1 

CM 

04 

4 — 4 

CM 

iN 

04 

CM 

04 

CO 

04 

04 

o 

04 

4-4 

o 

O 

CM 

04 

4-t 

o 

CM 

4-4 

1 

— - 

IN 

CM 

4—4 

o 

4-4 

<_J 

04 

04 

0-J 

4-4 

04 

4—4 

CM 

4—4 

CM 

— 1 

•_> 

0-J 

R” 

h-  1 

X, 

x 

X 

X 

X 

x 

X 

\ 

X 

\ 

x 

X 

x 

X 

\ 

x 

\ 

x, 

\ 

\ 

\ 

Xs 

\ 

\ 

x. 

X 

\ 

X 

V. 

x 

\ 

\ 

X 

x 

x 

X 

X. 

\ 

<1 

<1  1 

4 — 4 

04 

co 

RT 

U'i 

•0 

N 

CO 

CK 

o 

04 

4-4 

CO 

A 

U“i 

'0 

rx 

Ck 

c* 

4—4 

CM 

—4 

IN 

CO 

in 

rx 

i>: 

o 

4-4 

4-4 

4-4 

U'J 

rx 

o 

0-J 

RT 

rx 

o 

4—4 

RT 

rx 

Ck 

o 

rx 

LU 

Ci  1 
1 

o 

i i 

o 

o 

o 

O 

o 

o 

O 

4-4 

4—4 

C' 

O 

i i 

o 

o 

O 

4 1 

T~' 

4 ■ 4 

o 

o 

o 

O 

o 

o 

o 

o 

l—l 

o 

O 

i_i 

4—4 

o 

o 

L— 1 

o 

Ct  1 

Cl 

1— ' 

o 

•_» 

l_J 

o 

1 1 

I— 1 

1 1 

1—1 

<— < 

o 

o 

o 

1— 1 

o 

l_J 

o 

i— ' 

o 

o 

•— 1 

o 

o 

1— 1 

o 

o 

o 

o 

l_l 

o 

o 

o 

4—4 

UJ 

LU  1 

ri- 

r r 

rT 

•d- 

^r 

rT 

<T 

"T 

\T 

o- 

^r 

rd_ 

RT 

rT 

Rt 

'd- 

rT 

RI- 

rT 

RI- 

cT 

RT 

RI- 

RI- 

Rf 

O- 

RT 

Rj" 

RT 

RI- 

o 

—■ 

m i 

CO 

1 

CO 

■ 

CCi 

i 

CO 

CO 

1 

CO 

1 

CO 

1 

-3 

CO 

1 

CO 

CO 

1 

CO 

CO 

O'J 

01 

0"J 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

•TJ 

CO 

CO 

CO 

CO 

CO 

i."0 

CO 

CO 

CO 

CO 

co 

co 

1 

01 

■ 

CO 

i 

co 

1 

CO 

i 

Rf 

i 

-4 

5 i 

1 

i 

i 

i 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

“X> 

1 

i 

J 

1 

1 

1 

1 

i 

1 

1 

~z> 

1 

3 

1 

3 

1 

3 

1 

1 

3 

1 

3 

1 

3 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

i 

l 

1 

3 

I 

3 

i 

UL 

z.  1 

Ci 

o 

Ci 

Ci 

Ci 

Ci 

Ci 

Cl 

Ci 

Ci 

S 

Ci 

Ci 

Ci 

o 

S 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

o 

Ci 

Ci 

Ci 

Ci 

5 

S 

o 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

3 

1-15 


NOTE:  Units  are  mg/1  unless  otherwise  noted.  * = Mi crograms/1 i ter 


o 

<T  U 

ill 

111  L_ 

cn 

00 

CL 

o 

h- 


u »T5 
c 

o 

f'J  h- 

~U 

Hi 

> 

O 

U'l 

ui 

Ci 


i - 

CO  o 

u 

OH  111 

L_ 


111  4-’ 

u 'i  O 
01  h- 
c 

■Ti  — 
ijl  0) 
C 

■t  o 
Z I- 

T1 

111 


0 

I ul 

I-  ul 


<L 

Ci 

c 

LL 

. 

LlJ 

H 

o 

<L 

IJ 

a- 

i_ 

Ci 

c 

+-• 

o 

0 

lL 

h- 

CD 

i_j 

TI 

•Tj 

•Ti 

+-* 

CL 

ili 

0 

i i 

_J 

h- 

H 

co 

T} 

►— i 

m 

X 

z> 

<1 

0 

_J 

1.1*1 

CJ 

Ml 

CL 

r-i 

UJ 

Cl 

Cl 

LlJ 

0 

UJ 

u 

CL 

111 

CJ 

lL 

o 

CD 

Q 

f- 

CL 

LU 

, — 

z> 

C 

-ti 

_l 

0 

4-‘ 

—1 

L_ 

0 

on 

h- 

TO 

ill 

IJ  J 

r— 

1 

0 

<r 

U'l 

i/i 

UJ 

- rH 

L_ 

Ci 

i 

i 

UO 

uo 

in 

U'J 

U'J 

U'J 

U'l 

U'J 

uo 

U’J 

Ul 

U'l 

'O 

•o 

Xl 

-0 

'O 

•o 

XI 

i 

r-- 

N 

K 

r'x 

rx 

r-- 

IX 

rx 

k 

N 

(X 

IX 

fx 

k 

rx 

rx 

r-- 

r- 

r- 

UJ 

i 

x 

X, 

\ 

X 

X 

*\ 

\ 

*\. 

\ 

X 

x 

s\ 

x 

X 

\ 

\ 

-J 

i 

0-4 

r- 

CO 

y>. 

K 

o 

0-4 

u~j 

U'i 

O 

o’ 

O'J 

oo 

i>: 

i>: 

ITJ 

CCi 

Ck 

Cl 

LU  1 

IN 

0-4 

—4 

o 

cm 

04 

0-4 

0-4 

04 

CO 

0-4 

0-1 

• i 

0-4 

O 

0-4 

c 

h-  1 

%s. 

\ 

\ 

s\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

X 

x 

\ 

X 

V 

\ 

\ 

x 

r 

<r  i 

T—i 

0-4 

CO 

■T* 

u:i 

•■0 

N 

CO 

i>. 

o 

1--1 

0-4 

1—1 

CO 

■rr 

U'J 

%0 

k 

o': 

CO 

Ci  1 

i 

o 

o 

LJ 

O 

o 

o 

O 

■rH 

1—1 

i — 1 

o 

i— ' 

LJ 

o 

o 

o 

-J 

_J 

i 

lu  i 

1 1 

1—1 

O 

1— 1 

l— ' 

‘—I 

o 

o 

o 

o 

l~( 

•— » 

'-J 

c_< 

•—> 

lu 

UJ  1 

T 

T 

T 

T 

•3- 

T 

rr 

Tt 

T 

'T 

T 

*3- 

T 

CD  1 

CO 

n 

00 

CO 

CO 

00 

00 

co 

00 

00 

CO 

CO 

00 

oo 

ITJ 

co 

00 

oo 

CO 

►—1 

—1  1 

•( 

-Z> 

lu 

Z 1 

Ci 

Cl 

Ci 

Ci 

Ci 

Ci 

Cl 

Cl 

ci 

Ci 

ci 

b 

Ci 

Cl 

Ci 

Ci 

Ci 

Ci 

Ci 

* * * 0-4 


* 

* 

* 

* 

U-* 

* 

* 

* 

* 

+ 

+ 

* 

o 

+ 

★ 

# 

O 

* 

o 

O 

O 

o 

o 

o 

o 

o 

o 

1— • 

o 

i_i 

o 

o 

o 

o 

CO 

o 

• 

Ck 

CO 

CV4 

o 

CM 

00 

1-4 

oo 

CO 

UJ 

o- 

UO 

CM 

uo 

0-4 

00 

CM 

uo 

• 

‘Cl 

IN 

'T 

CO 

0-4 

»-• 

CM 

CM 

00 

CO 

CM 

C'-l 

'0 

1-1 

1—1 

CO 

Xi 

i—i 

oo 

o 

-V- 

* 

+ 

■+• 

* 

-f. 

* 

★ 

* 

+ 

■* 

★ 

* 

+ 

* 

c* 

o 

o 

o 

o 

o 

o 

*_J 

o 

+ 

o 

o 

o 

«— ) 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 — ) 

o 

o 

o 

o 

o 

o 

uo 

oo 

Xj 

UO 

CM 

1 — 1 

o 

1-4 

i-4 

O 

0 

rx 

CO 

o 

UO 

• 

o 

T 

*T 

Ck 

i>. 

CO 

CK 

OO 

CO 

T 

uo 

0-1 

sO 

OO 

UO 

T 

o 

CM 

— • 

— H 

1-* 

i—4 

0-1 

1-* 

XI 

— 

0-4 

0-1 

i-* 

1—4 

CM 

04 

T 

0-4 

* * * * * * + * * * * * * CM  o 

+ O O o o * *000000000  o 

l~l  O 1-4  1-4  Q i— « i— « O O i”<  1—4  1—4  1 — 4 i — i i~4  1—4  1—4  «— I B O 

CM  0-4  v v 0-4  v'  1-4  '■/  ■*— i v v v V'  v*  v v v- 


+ 


* 

o 

* 

* 

* 

* 

* 

+ 

+ 

* 

* 

+ 

* 

* 

* 

+ 

o 

* 

o 

o 

1— J 

o 

o 

1— ‘ 

o 

o 

L_l 

LJ 

o 

o 

•—» 

O 

o 

L_J 

o 

c« 

o 

o 

o 

o 

1 1 

o 

o 

o 

o 

o 

o 

o 

o 

oo 

uo 

uo 

CO 

o 

o 

0-4 

CO 

0-. 

l>. 

uo 

0- 

rx 

<-J 

o 

l>. 

o 

uo 

uo 

uo 

o 

1-4 

CO 

T 

o 

IX 

00 

uo 

uo 

rx 

rx 

1—4 

l>. 

Xj 

I_l 

00 

i-4 

1—4 

■ 

sO 

OO 

— < 

i—4 

tH 

iTj 

CO 

i-i 

i-i 

T 

0-1 

1—4 

oo 

CO 

OO 

T 

o 

0 

**0 

r*-x 

N 

r'x 

rx 

rx 

fx 

r'x 

T'x 

CO 

CO 

CO 

00 

CO 

0- 

Oo 

CK 

CK 

' 

o 

O 

CM 

O'l 

K 

T'x 

K 

K 

r'x 

T'x 

rx 

rx 

rx 

N 

N 

rx 

rx 

IX 

rx 

rx 

(X 

r'x 

rx 

r'x 

CO 

on 

CO 

CO 

CO 

rv 

\ 

\ 

\ 

SN 

\ 

XN 

\ 

\ 

\ 

V 

\ 

'x 

SNS 

x. 

\ 

\ 

\ 

X. 

\ 

\ 

\ 

N 

\ 

X 

\ 

\ 

on 

r'x 

l>. 

o 

'0 

K 

CK 

o 

CM 

co 

CO 

04 

04 

*T 

'6 

CM 

xi 

on 

T 

'0 

CO 

uo 

o 

0's 

CM 

—4 

o 

CM 

1-4 

i-4 

— 

CM 

CM 

1-4 

o 

1-4 

1—4 

LJ 

CM 

CM 

CM 

i—i 

04 

—4 

CM 

I—* 

CM 

1-4 

o 

CM 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

V 

\ 

\ 

\ 

\ 

\ 

X 

\ 

\ 

\ 

V 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

o 

f-4 

04 

i-« 

0-4 

CO 

UO 

r-x 

!>• 

o 

1—1 

i-l 

1—4 

U"J 

IX 

O 

0-4 

<T 

rx' 

o 

i-« 

"T 

r'x 

O' 

o 

r-- 

— • 

1—4 

o 

LJ 

o 

o 

•_j 

L— 1 

i—4 

1-1 

o 

o 

o 

o 

1—4 

O 

O 

i_j 

■»-• 

O 

O 

o 

o 

i 4 

i— j 

‘-J 

O 

LJ 

o 

LJ 

o 

o 

•_j 

O 

‘—i 

I—I 

LJ 

l—l 

LJ 

O 

‘—1 

o 

LJ 

i— j 

1— • 

o 

i-J 

1—1 

1— I 

xT 

tT 

T 

T 

xT 

T 

T 

■3- 

■3" 

'T 

'T 

T 

T 

T 

•0- 

T 

'T 

T 

•3- 

T 

T 

o 

oo 

CO 

co 

CO 

00 

CO 

CO 

>n 

n 

oo 

n 

n 

00 

CO 

n 

CO 

CO 

n 

CO 

CO 

oo 

oo 

n 

oo 

CO 

•tr 

<; 

T? 

3 

3 

■< 

-L 

3 

_< 

3 

LJ 

L_J 

Ci 

Ci 

Ci 

Ci 

ci 

Ci 

o 

CJ 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Q 

Ci 

Ci 

Ci 

c 

c 

o 

c 

c 

c 

1-16 


NOTE:  Units  are  mg/1  unless  otherwise  noted.  * = Micrograms/liter 


SILv'ER  BOW  CREEK  CERlLh  HIoTuRIu  URuUWD  WATER  DATA  U4/U3/b*.'  P d. 9 0 


If.i 


LL 

T 

E 

IX 


X 111 
•Ti  O' 
13  ci 

• — L_ 
Hi 


LI  U'l 

£ *Ti 
b 

<r 


o 

Ll 

111 

•ti 


•Ti  ui 
Ixl  -*-•  O 
h-  O X 
•I  h-  ll 
JZ 

LL  111 

CO 

O «Ti 

X I X 
LL  Cl  Cl 
X Ui 


T) 

111 


. — 1.1 1 

— on 


CM 

iN 


CM  CO 
— CM 


U'l 

O 

CM 

00 

0 

•or 

CM 

CM 

O 

LJ 

CO 

N 

'O 

O 

LJ 

u'l 

. | 

00 

!>• 

1 1 

-r-« 

N 

CM 

l~K 

!>• 

N 

h- 

I> 

T— 1 

uo 

LK 

0. 

CO 

O'. 

0 1 

X 

'nT 

uo 

s0 

UO 

•0 

uo 

UO 

N 

UO 

CO 

'0 

l>-. 

0- 

'0 

uo 

IN 

uo 

'T 

Cl 

CO  1 
1 

CM 

cm 

0-4 

CM 

CM 

CM 

CM 

iN 

N 

0-4 

CM 

0*4 

0-4 

CM 

CM 

CM 

CO 

CO 

CO 

1 

1 

1 n 

UI 

in 

uo 

U0 

U'l 

in 

UI 

uo 

U'i 

uo 

uo 

•0 

'0 

'■Ci 

'O 

0 

0 

sO 

'O 

'O 

'O 

r- 

K 

r- 

r- 

IN 

r-- 

r- 

r- 

CO 

CO 

CO 

CO 

CO 

O* 

O'. 

O'. 

O' 

O 

0 

0 

CM 

CO 

■d" 

1 

K 

r-- 

r-- 

N 

r- 

r- 

r- 

r- 

r-- 

r-~ 

N 

r- 

r- 

in 

in 

in 

K 

r- 

r- 

K 

in 

r- 

N 

h- 

IN 

in 

r- 

N 

N 

r-- 

r- 

r- 

r- 

r- 

r. 

r. 

N 

N 

r- 

CO 

CO 

CO 

CO 

00 

K 

I_U 

1 

\ 

X 

X 

X 

\ 

X 

X. 

\ 

\. 

X 

\ 

\. 

X 

\ 

X 

X 

‘\ 

\ 

X 

\ 

\ 

\ 

\ 

\ 

\ 

V 

\ 

V 

\ 

\ 

X 

\ 

\ 

SNS 

X 

_l 

1 

CM 

r- 

CO 

r-- 

i“i 

CM 

UO 

U"| 

O 

'> 

co 

CO 

Ck 

»- 

U'i 

CO 

CT. 

co 

r- 

O'. 

0 

*0 

r-- 

0 

0 

N 

CO 

00 

CM 

CM 

*=T 

-d 

'd 

rH 

CM 

N0 

00 

'T 

■0 

CO 

uo 

0 

l>. 

CL 

LU  1 

CM 

CM 

T-( 

O 

CM 

CM 

CM 

CM 

N 

CO 

-r-i 

N 

CM 

O 

CM 

* 4 

l 1 

O 

N 

CM 

— — i 

LJ 

CM 

,—1 

■r-4 

CM 

CM 

-r-l 

O 

O 

CM 

CM 

CM 

CM 

-r-t 

CM 

-r-« 

CM 

— * 

0 

CM 

1-  1 

's 

\ 

\ 

X. 

\ 

X. 

\ 

X 

\ 

\ 

X 

\ 

\ 

\ 

X 

Nn% 

X 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

X 

■1 

<1  1 

— • 

CM 

I'.i 

uo 

■0 

r- 

1T1 

l>. 

0 

■»— 1 

CM 

-r-H 

cd 

■X 

UO 

•0 

r- 

IX 

O 

-- > 

CM 

*-« 

CM 

CO 

UO 

r- 

0- 

O 

• 1 

•r-» 

uo 

N 

0 

N 

rT 

f-' 

O 

r- 

o*. 

0 

I*- 

i.O 

Q 1 
1 
1 

' » 

LJ 

1 1 

' ' 

i~~*i 

'-J 

•_* 

' 

•—1 

•_J 

* 4 

1 1 

•_> 

LJ 

• — 1 

L_* 

0 

O 

O 

0 

LJ 

O 

•-J 

O 

O 

0 

«_• 

0 

• — 1 

_l 

1 

1 

CL  1 

^ ^ 

_ 

O 

1 1 

_ 

O 

0 

O 

0 

O 

O 

O 

O 

1 1 

0 

0 

O 

0 

O 

1 1 

O 

O 

O 

O 

O 

O 

0 

O 

O 

C' 

O 

0 

O 

1 1 

O 

O 

O 

O 

O 

0 

0 

0 

0 

LlJ 

LU  1 

tT 

'T 

r“T 

rr 

rT 

T 

■0“ 

T 

n- 

TT 

TT 

•=1" 

•X 

sr 

Tt 

X 

*T 

TJ- 

rr 

Tt 

*T 

*T 

O 

CD  1 

C'i 

CO 

CO 

CO 

co 

CO 

co 

iTj 

co 

CO 

1 > 1 

iTj 

1.0 

co 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CO 

00 

CO 

co 

00 

CO 

CO 

CO 

00 

CO 

00 

CO 

CO 

00 

00 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

b 1 

c 

< 

-X 

c 

=? 

3 

~z> 

LL 

x 1 

Cl 

a 

L_J 

t_i 

l_j 

LJ 

L-j 

LJ 

LJ 

Ci 

L_J 

0 

Ci 

Ci 

Cj 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

ci 

Ci 

Ci 

l—J 

Ci 

Ci 

ci 

L-j 

Ci 

LJ 

Ci 

Ci 

Ci 

Lj 

Ci 

Lj 

Ci 

Lj 

0 

Lj 

Cl 

Lj 

Cl 

Lj 

1-17 


NOTE:  Units  are  mg/l  unless  otherwise  noted 


.fSc 


LU 

CD 

X 

LL 

r- 

1T1 

no 

O 

'T 


I 

h- 

X 

O 

LL 

LLl 

h- 

<1 


Ci 

Z 

O 


'll 

Li 

±j 

C 

l_l 

•Ti 

— 1 

r— 1 

■4- 

U 

■H 

o 

Tj 

l_l 

13 

, — 

'll 

c 

Hi 

Cl 

ij 

•-* 

CO 

o 

Ll 

CO 

LU 

jj 

LU 

•Ti 

i — 

-J 

LU 

7 

X 

Tj 

X 

Cl 

■ — 

m 

ill 

X 

f-* 

LL 

Ll 

_j 

1 

X 

'Ti 

i_j 

CJ 

L. 

■*-•• 

*— * 

L_ 

Hi 

CO 

111 

Cl 

ai 

V 

b 

L. 

X 

'Ti 

ill 

D 

LL. 

H 

4-‘ 

LL 

□_ 

LU 

h- 

3 

■ 

(j 

jj 

_1 

b- 

LU 

• 

3 

b- 

LU 

LO 

_l 

o 

o 

o 

O 

UJ 

o 

1 1 

i_i 

o 

o o 

UO 

o 

o 

o 

O 

UO 

o 

o 

UO 

o 

o o 

UO 

in 

ck 

o 

K 

•d“ 

CO 

B-4 

-o 

CL- 

Oj 

CO  O 

co 

04 

0-4 

iT; 

0-4 

CO 

iN 

CO 

CM 

iN 

0-4 

04  CO 

•t— 4 

in 

CK 

O'  O CO 

O i>-  CO  — < 

30 

CO 

UO 

34 

•_• 

CO 

- 

- 

■ ■ B 

■ • B ■ 

B B 

B 

B 

B 

b- 

o 

■o  r-.  so 

f'-  "0  'O  b- 

"0  '0 

-0 

'0 

0 

r- 


•o  r . 


co 


0-.  t>  co 


co  r - 


CM  T--  CO  'O  N UJ  *0  f\-  UJ  UJ  CM  *0  nj  f - CO  i>.  i>.  T'.  O CO  CK  •>•  *>.  CO  CO  Ck  0-  . 7 O CM  Ck  o O i>-  Ck  Ck  s0  -o  it  O O 

"«0  N f - *0  P-  h-  h-  'O  'O  s0  0 '0  P--  N 


Ck  0-  0". 

o o -o 


LL 

f rl 


Ti 

Ci  1 

Ci 

C 

c 

C 

c 

C 

c 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

O 1 

LU 

LU 

LU 

X 

X 

X 

X 

X 

X 

LU 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ti 

Cl. 

I 1 

LL 

LL 

X 

X 

X 

X 

X 

X 

X 

Ll 

X 

X 

X 

X 

X 

X 

X 

X 

a. 

X 

— < 

z 

1-  1 

7 

7 

7 

21 

21 

21 

21 

7 

7 

2 1 

2 1 

21 

7 

2~ 

7 

L_ 

7 

LL 

X 

LU  1 

Zi 

H* 

33 

5 

Zi 

“1 

Zi 

z 

z 

i 

z 

z 

z 

z 

Hi 

Z 

Z 

Hi 

1 

i 

X 

co 

iU  1 

LL 

X 

X 

X 

X 

X 

X 

X 

X 

Cl 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

h- 

Ijj 


x 


-x 

_i 


ll 

u 

i_i 


LU 

LU 


LL 

LU 


X 

z < 

O 

l_l 

CJ 

X 

i_i 

X 

X 

X 

X 

X 

X 

O 

X 

x 

0 

u 

X 

X 

X 

X 

XI 

O 

X 

CJ 

u 

a 

O 

O 

O 

X 

X' 

X 

Ti 

a 

X 

XI 

x 

X 

X 

'J 

x 

0 

O 

X 

CJ 

X i 

J 

Z 

J 

Jc 

Jz 

Ll. 

z 

z 

Ll 

z 

z 

z 

z_ 

z. 

z 

Ll. 

Z. 

Z 

z. 

z 

> 

z 

LL. 

z 

z 

X 

Z . 

z 

z 

z 

Ll. 

Z 

z 

z 

3 

CO  1 

1 

X 

•X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

<1 

X 

X 

X 

X 

LU 

1 

1 

X 

X 

X- 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

'0 

-O 

'0 

0 

'0 

0 

■0 

'0 

sO 

•0 

b- 

IN 

IN 

b- 

b- 

b- 

b- 

b- 

CO 

CO 

CO 

CO 

l>. 

Ck 

O'. 

CK 

Ijs 

O 

0 

0 

1 

r-- 

r-. 

in 

IN 

b- 

IN 

r-- 

IN 

b- 

IN 

b- 

IN 

b- 

b- 

b- 

b. 

bu 

T'-- 

r- 

b- 

b- 

IN 

b- 

K 

ru 

b- 

b- 

N 

b- 

f. 

b- 

IN 

b- 

1'. 

b- 

b- 

b- 

b- 

k 

b- 

IN 

CO 

CO 

Ijj 

X 

UJ 

1 

\ 

x 

\ 

x 

's. 

X 

\ 

x 

x 

\ 

x 

x 

x 

X 

\ 

x 

X 

N. 

\ 

X 

X 

x 

X 

V 

x 

x 

\ 

x 

X 

x 

x 

x 

x 

LU 

X 

1 

04 

'0 

i> 

i.M 

IN 

Oj 

i>. 

IN 

c« 

CM 

UO 

UO 

0 

0 

CO 

CO 

■d" 

Ck 

0- 

UJ 

CO 

l>. 

CO 

b- 

». 

1 1 

•0 

IN 

co 

0 

04 

co 

00 

04 

-o 

•0 

B— 4 

04 

•<l 

1 4 

CO 

LO 

X 

LU  1 

B-4 

» 4 

B-4 

CM 

CN 

B~ 1 

>_) 

04 

OJ 

iN 

IN 

OJ 

00 

B— . 

OJ 

OJ 

0 

iN 

B— J 

0 

O 

04 

04 

B— 1 

O 

04 

B-. 

B— 1 

B— 1 

04 

04 

B-H 

•_J 

B— 4 

0 

04 

04 

CM 

B-4 

04 

B— 4 

-r-4 

CM 

B— 1 

04 

Hi 

7 

b-  1 

\ 

*\ 

\ 

v 

X 

X. 

X 

x 

X 

■\ 

s*.. 

x 

X 

s«.s 

\ 

\ 

X. 

x 

x 

x 

'■'s 

x 

\ 

x 

x 

X 

\ 

\ 

X 

x 

x 

*— < • 

<r 

<r  i 

co 

CK 

O 

—1 

IN 

0.1 

UO 

■0 

1 . 

1:0 

I>. 

0 

B— < 

IN 

B-. 

CO 

UO 

•<l 

b- 

Ci--. 

0 

B-l 

04 

tH 

I.N 

Oj 

UO 

b- 

L>- 

0 

B— < 

B— 1 

UO 

Tn 

0 

04 

rr 

b- 

O 

Ci 

B—4 

'T 

b- 

U .1 

CO 

C 1 
1 

o 

o 

t— 1 

O 

X 

t 1 

c- 

•_J 

O 

1 1 

0 

1 1 

0 

0 

O 

CJ 

0 

CJ 

0 

B-H 

O 

0 

> 1 

0 

CJ 

tH 

O 

0 

O 

■ 4 

1 1 

1— • 

O 

bH 

0 

i~i 

O 

13 

111 

-c 

Cl 

1 

1 

Cu 

X 

X 

Cu 

LU 

X 

LLl 

X 

LLl 

Cu 

1X1 

Li' 

LLl 

CD 

CD 

cu 

LLl 

X 

CU 

Cu 

CD 

LO 

CD 

CD 

LO 

Cu 

LO 

LU 

Oj 

LU 

CO 

CO 

CD 

UJ 

CO 

LO 

LO 

LO 

cu 

LO 

LLl 

X 

LO 

LO 

LO 

1 

i_i 

X 

IX 

CJ 

X 

X 

Ti 

X 

f_l 

X 

U 

Ti 

O 

O 

XI 

X 

O 

X 

XI 

X 

T» 

O 

X 

X 

XI 

XI 

O 

XI 

0 

X 

0 

X 

l_1 

X 

X 

O 

O 

LO 

X 

a 

O 

0 

a 

O 

x 

c 

1 

i i 

l_l 

l_l 

X 

0 

X 

T' 

0 

X 

U 

XI 

(J 

X 

0 

XI 

O 

X 

XI 

O 

x 

x 

0 

X 

a 

0 

CJ 

XI 

Ti 

O 

0 

0 

O 

0 

0 

CJ 

XI 

O 

0 

a 

O 

0 

U 

XI 

0 

a« 

iji 

on 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

U~I 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

U'J 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

U'J 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

UO 

U'J 

UO 

UO 

UO 

►— < i 

IN 

CM 

IN 

IN 

IN 

iN 

IN 

iN 

IN 

IN 

OJ 

OJ 

OJ 

0-J 

OJ 

OJ 

iN 

04 

04 

04 

04 

04 

04 

04 

04 

04 

CM 

04 

CM 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

CM 

04 

04 

04 

04 

•r-4 

h- 1 
••X  1 

l_l  1 

L0 

L0 

L0 

CO 

CO 

•JJ 

UJ 

LU 

L0 

CO 

CO 

CO 

LO 

UJ 

LO 

UJ 

LO 

CO 

CO 

U’J 

LO 

CO 

CO 

CO 

CO 

LO 

CO 

CO 

LO 

CO 

LO 

co 

LO 

LO 

LO 

CO 

LO 

LO 

LO 

CO 

CO 

LO 

LO 

CO 

LO 

3 

- 

3 

3 

3 

3 

3 

3 

~y 

3 

3 

- 

3 

3 

3 

3 

3 

-5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

ai 

Cl  1 

o 

o 

O 

0 

O 

O 

O 

O 

O 

0 

0 

O 

O 

0 

O 

O 

O 

Cl 

0 

Ci 

O 

0 

0 

CJ 

0 

O 

O 

0 

O 

0 

O 

0 

O 

O 

O 

0 

O 

O 

0 

0 

O 

O 

O 

0 

O 

jZ 

_l  1 

B—4 

B—4 

b — 1 

B~< 

B—4 

B— 1 

T— i 

B— 1 

• 1 1 

B— i 

B— < 

B— 1 

B~« 

B— 1 

B— 1 

B— « 

B— J 

B— < 

B— < 

B~< 

B— 1 

B— 4 

B— 1 

B— i 

B— | 

B— « 

B— « 

B— 1 

B— 4 

B— 1 

B— 1 

b-H 

B~t 

1 ■ 1 

B— 1 

b— 4 

b— 4 

1 ■ 4 

B— 4 

b— 4 

B— 4 

B—4 

B—4 

b—4 

4-' 

1 

X 1 

LL 

X 

X 

X 

LL 

CL 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

LL 

CL 

X 

LL 

X 

CL 

X 

CL 

LL 

X 

X 

X 

X 

X 

X 

X 

LL 

X 

LL 

CL 

CL 

X 

LL 

LL 

LL 

CL 

LL 

X 

0 

X l 

z 

-7- 

2* 

-7 

21 

"7 

7 

2 1 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

z 

7 

7 

7 

z 

7 

7 

7 

7 

z 

7 

z 

X 

7 

7 

Ml 

Ti  1 

UO 

U J 

u.i 

L 1 

U.i 

Cj 

u:> 

u.i 

UO 

U ) 

in 

U.I 

UO 

UJ 

UO 

Ll  j 

U .1 

UJ 

Uj 

U 1 

Uj 

U I 

Uj 

U .1 

uj 

UJ 

LU 

UJ 

U.I 

Uj 

UJ 

U 1 

U J 

Uj 

UJ 

U.I 

U.I 

UJ 

Uj 

UJ 

UJ 

U.i 

U 1 

U J 

UJ 

IJI 

LU  1 

0 

•_> 

1 1 

CJ 

CJ 

1 1 

1 1 

0 

I—' 

O 

0 

l~l 

l_J 

c» 

CJ 

C' 

CJ 

'-J 

CJ 

1 1 

l_J 

0 

'_J 

CJ 

O 

O 

0 

•_J 

CJ 

•_J 

•_• 

O 

CJ 

0 

•_• 

CJ 

O 

O 

•_• 

O 

0 

c« 

ai 

X 1 
1 

b- 

t- 

1- 

b- 

b- 

H 

h- 

1- 

1- 

1- 

i- 

b- 

b- 

b- 

b- 

1- 

H 

b- 

b- 

b- 

b- 

b- 

1- 

h- 

b- 

H 

h- 

h- 

1- 

b- 

h- 

1 — 

b- 

j- 

b- 

b- 

j- 

t— 

b- 

I- 

1- 

b- 

b- 

b- 

b- 

c 

LL 
LU 
LU  LO 
O X 
~7  ~l 

LU  Z 
L0  CL 
L0  LU  _J 

O U I 

LL  LU  LU 
i_l  LL  3 


_l 

_J  LL 
UJ  LU 
3 LLl 


LL  Z 


ai 

e 


CO 

00 

CO 

LO 

CO 

CO 

oo 

LO 

CO 

CO 

Ijj 

CO 

co 

CO 

CO 

CO 

LO 

co 

CO 

Ijj 

CO 

Ijj 

Ijj 

CO 

CO 

oo 

Ijj 

Oj 

CO 

CO 

CO 

CO 

CO 

CO 

Ijj 

8 

CO 

CO 

CO 

CO 

Ijj 

CO 

oo 

CO 

CO 

04 

04 

CM 

04 

04 

04 

CM 

IN 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

IN 

04 

CM 

04 

04 

04 

04 

04 

04 

04 

04 

111 

It 

3t 

It 

It- 

It 

# 

tt 

Jtt 

V. 

tt 

tt 

-0L 

St 

x 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

X 

St 

L- 

XI 

X 

X 

X 

XI 

XI 

X 

XI 

XI 

0 

XI 

CJ 

X 

IX 

XI 

XI 

X 

X 

XI 

XI 

IX 

X 

U 

O 

X 

a 

O 

X 

0 

X 

O 

O 

O 

X 

O 

x 

a 

CJ 

O 

X 

O 

X 

i_i 

u 

X 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

r- 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

T" 

7 

7 

7 

7 

7 

7 

7 

IJI 

■x 

<r 

X 

<r 

<r 

■X 

-X 

X 

X 

X 

<r 

■X 

X 

•x 

■X 

•X 

X 

X 

•X 

X 

X 

X 

•X 

X 

X 

■x 

X 

<r 

X 

X 

'X 

■x 

X 

X 

X 

X 

<r 

X 

X 

■x 

X 

X 

X 

X 

X 

4-' 
• r-1 

c 

b—4 

B—4 

B—4 

B—4 

B—4 

B—4 

B—4 

B—4 

B— 1 

B—4 

B—4 

X 

O 

O 

O 

O 

0 

0 

O 

O 

O 

0 

0 

O 

O 

O 

i~i 

0 

O 

l~l 

O 

O 

O 

O 

O 

O 

0 

O 

O 

0 

0 

O 

O 

O 

O 

O 

0 

O 

O 

0 

0 

O 

0 

i~~i 

O 

O 

O 

•d- 

rr 

•d* 

X 

7 

zr 

’X 

X 

X 

X 

•d- 

X 

•d- 

X 

’d- 

X 

*d- 

*d“ 

'd- 

'd- 

X 

X 

<d- 

X 

*d“ 

•x 

•d~ 

X 

X 

•d- 

X 

•d- 

•d" 

X 

7 

X 

*d“ 

■d- 

•d- 

•d- 

X 

X 

X 

LU 

T 

2? 

3 

3 

3 

3 

3 

3 

3 

< 

3 

3 

X 

O 

X 

X 

X 

d 

X 

Cj 

XI 

Ci 

Cj 

c 

c 

C 

0 

c 

c 

d 

C 

c 

XI 

cl 

X 

c 

c 

c 

X 

c 

X 

d 

Ci 

Ci 

c 

C 

X 

d 

X 

c 

CJ 

Cl 

Tj 

c 

c 

Lj 

Ti 

CJ 

Z 

1-18 


I L'v'EP  BOW  CREEK  CERCLA  HISTORIC  GROUND  WATER  DATA  0 4,-' 0 8/37  Page 


0-4 


"D 

O 


I 

u'i 

■T.i  b 
-+-•  Zi 
0 - 
LL  Ul 


I 

Hi 

u b 
Qi  D 
>Ti  «-» 
T-  Ml 


U l i.'J 
U'l  O 

ai  o 

C -Ti 
TI  i_i 


«Ti  Ml 
T.  'Ti 


4-'  r-4  I.  ' .1 

'll  C Cl 


r—  Ul 

<r  'Ti 


111 

4-' 

•T.i 

C 

O 


CO 


o 


Oj 


-LI  - I_l 
L-  — »Tj 
■Ti  *T.i  O 
Li  Zi 

r-.  u'i 

CD  <T  <Ti 


rl  L.I 
r-  — .Ti 

•Ti  'Ti  O 


U — Ui 
h-  <r  'Ti 


'1 

4-' 

'T5 


Ul 

>TJ 


a> 

4-* 

•Ti 


•TT 

r-- 


UJ 

r- 


•-_ • • — 1 

O Tt 

0-4  CM 

iN  OJ 


Ci 

r- 

co 


■+-  i 

• — 1 

1 1 

i i 

o 

o 

1 1 

1— 1 

O 

o 

i— • 

l_J 

o 

L_l 

o 

l—l 

. — i 

uo 

zr 

CO 

nT 

1— 1 

1 1 

Ck 

nT 

o 

ID 

■o 

o 

'0 

4—4 

in 

rx 

O 1 

ck 

CO 

IXI 

o-. 

CO 

iX« 

iTl 

o 

CO 

4—4 

,rT 

i>. 

4-4 

o 

o. 

CO  1 
i 

*■"* 

' — 4 

T-i 

— i 

■ 4 

0-4 

4—4 

CM 

0-4 

4—4 

04 

CM 

4—4 

i 

i 

rT 

rt 

ID 

U"| 

in 

ID 

in 

UO 

in 

in 

U0 

Ul 

U'l 

ID 

•o 

-o 

-o 

Xi  o 

vO 

■o 

s0 

•o 

"0 

rx 

rx 

N 

rx 

rx 

rx 

rx 

rx 

IXI 

CO 

CO 

CO 

CK 

O’-. 

CK 

CK 

l>.. 

O 

o 

o 

i 

r-- 

K 

rx 

r. 

[- 

IN 

IN 

r-- 

r- 

rx 

r - 

IX 

[x 

rx 

r-- 

rx 

rx 

rx 

rx  r- 

rx 

rx 

rx 

rx 

rx 

rx 

rx 

r- 

rx 

rx 

rx 

r- 

rx 

r- 

rx 

rx 

N 

rx 

r- 

r. 

IN 

[X 

•XI 

CO 

LU 

i 

X. 

X. 

x 

’X 

\ 

\ 

x. 

xs 

X. 

X. 

\ 

Xs 

\ 

\ 

x. 

\ 

\ 

x. 

X 

x 

X. 

X. 

X 

\ 

x 

Xs 

\ 

X. 

x. 

_J 

i 

CM 

'0 

0’ 

e-4 

r- 

00 

0\ 

rx 

o 

IN 

in 

ui 

o 

Ck 

CO 

oi» 

I>. 

i>-  U'i 

oil 

Ck 

CO 

rx 

Ck 

o 

-o 

K 

CO 

o 

CM 

CO 

CO 

CM 

•Ci 

-o 

4—4 

CM 

■d 

4—4 

CCi 

•Ci 

CO 

LL 

LU  1 

4-1 

■r-i 

4—. 

iN 

iN 

4—1 

o 

0-4 

04 

i.N 

04 

04 

CO 

4—4 

04 

CM 

Ci 

CM 

— I o 

Ci 

CM 

04 

,-1 

O 

CM 

— i 

* — 4 

-r-l 

CM 

0-4 

-r-. 

o 

4-| 

o 

CM 

04 

04 

4—4 

04 

4—H 

4-4 

CM 

4—1 

CM 

T~ 

(-  1 

\ 

X. 

\ 

X. 

x. 

\ 

x. 

\ 

x. 

X 

x 

X.  \ 

x 

’x 

V 

\ 

X 

\ 

\ 

\ 

X. 

xs 

*x 

x 

X 

V 

'x 

\ 

x 

X. 

x% 

<L 

<r  i 

oii 

1 >. 

o 

• . 

ci 

CO 

rt 

ui 

•O 

r-- 

oil 

i>. 

o 

f H 

0-4 

T— 4 

CO 

ui  -o 

rx 

l>. 

Ci 

4-4 

CM 

—4 

0-4 

CO 

ui 

rx 

<Y. 

O 

4—4 

4— ( 

ui 

rx 

O 

04 

•=t 

rx 

o 

o 

4-1 

TT 

rx 

CO 

Ci  1 
i 
i 

L-> 

o 

T— 1 

O 

o 

Cl 

c* 

i_j 

i— * 

•—I 

o 

4 — 4 

4-4 

o 

o 

Cl  o 

Ci 

o 

o 

L- » 

o 

o 

o 

O 

4-4 

r~i 

•— j 

i_j 

4—4 

t— i 

C' 

•— i 

4—4 

o 

o 

O 

i 

i 

CU  1 

*■4 

■»— 4 *H 

f 4 

i 4 

4~. 

»■  4 

t—4 

4—. 

4—4 

■ 4 

4—4 

UJ 

LU  1 

o 

Ci 

C' 

Cl 

1 1 

o 

o 

Cl 

o 

o 

Ci 

o 

c 

o 

o 

o 

c 

o 

Cl  o 

o 

o 

c 

o 

o 

o 

o 

o 

c* 

o 

c< 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

— : 

LU  1 

'T 

i 

•d" 

1 

rT 

i 

tT 

i 

rt 

1 

■d" 

1 

1 

TT 

i 

rT 

i 

<*■ 

i 

1 

TT 

i 

•rr 

•d" 

1 

rT 

i 

,rr 

1 

rr 

i 

1 

rf  rt 

l | 

i 

zr 

i 

’TT 

zr 

i 

rT 

rT 

i 

1 

1 

rT 

rT 

1 

tT 

■ 

,:T 

1 

rT 

1 

1 

1 

I 

rT 

i 

1 

•d- 

i 

i 

. 

i 

1 

i 

3 

i 

1 

1 

1 

i 

i 

i 

1 

I 

1 

1 

i 

1 

i 

3 

1 

1 1 

1 

1 

J 

i 

1 

i 

1 

3 

1 

i 

1 

1 

1 

1 

1 

— i> 

1 

i 

3 

1 

1 

1 

1 

3 

i 

1 

i 

i 

3 

LL 

3 l 

Ci 

C 

C 

c 

c 

3 

c 

C 

C 

C 

c 

C 

c 

c 

c 

c 

Ci 

3 

Ci  3 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

S 

Ci 

Ci 

Ci 

Cl 

Ci 

Ci 

Ci 

5 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

1-19 


NOTE:  Units  are  mq/1  unless  otherwise  noted 


SILVER  BOW  CREEK  CERCLA  HISTORIC:  GROUND  WATER  DATA  04/08.  87  Pag 


CO 

■li 


o 

H 


u 

r a« 


o 

u'i 

in 


u 

a« 


+ 

* 

* 

* 

* 

* 

* 

+ 

* 

+ 

* 

* 

* 

+ 

* 

(VI 

CM 

CM 

0*4 

IN 

iN 

iN 

iN 

CM 

CM 

0-4 

CM 

CM 

CM 

0>1  0*4 

o 

• 

• 

o 

■ 

• 

o 

O' 

■ 

• 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

X/ 

v 

V 

V 

V 

V 

X/ 

X/ 

V 

X/ 

V 

v x/ 

•Xi 

-+-* 

O 

h- 


ai  — i 

Cl  .Ii  I 

Cl  I 

U O i 

I 

■n  i 

ill  l 


* 


+ 

+ 

+ 

+ 

* 

* 

♦ 

+ 

* 

4: 

+ 

:+: 

+ 

+ 

* 

o 

o 

LJ 

O 

‘ — > 

o 

l~l 

o 

c> 

O 

o 

O 

in 

o 

i i 

00 

CO 

CO 

CM 

CO 

Ci 

CO 

0-4 

CO 

CO 

CM 

CO 

in 

UO 

K 

O 

i.i'i 

i.n 


u 

•I' 


b 

o 


b >rj 

ID  -4-' 

•Tj  u 
o h- 

*D 

O' 


+ 4<  '4<  4'-  4'-  4' 

+ O O O O O + •+■  + + + O + + + 

Q — * —<  — * ’-*—•0  00000  CO  O O O 

— v-  x/  -■/  v ^ ^ 0-4  — * CO  04  — 04 


O 

1.1! 

u» 


0 

LI 

ill 


•Tj 

4-‘ 

o 

h- 

l_l 

c • — 

'I'  <xi 

i.i'i  -*-• 
L-  O 

<r  h- 

"□ 

ai 

co  — 

_J  o 

<L  IJI 

H u'» 

LU 


* + + 
+ 0 + 0 O 

O — * — * — * — « 


+ + * 
u u + O 


+ :+:  + 
fX  U~J  — 
— ^ 0-4 


+ + + 
— • ^ — 
— — 04 


i 

in 

In 

in 

in 

in 

in 

ill 

U'J 

in 

U~) 

in 

in 

'0 

•o 

Xi 

XI 

■o 

Xi 

■o 

X 

Xi 

•o 

rx 

rx 

rx 

rx 

rx 

IN 

N 

rx 

Oj 

Oj 

Ijj 

CO 

o*. 

O'. 

Ck 

CK 

'—1 

i 

r- 

r-. 

rx 

r - 

f'- 

in 

0- 

r- 

rx 

r-- 

r- 

fx 

N 

rx 

fx 

rx 

rx 

rx 

rx 

[X 

rx 

rx 

rx 

rx 

rx 

rx 

r- 

rx 

rx 

rx 

r. 

K 

rx 

rx 

rx 

rx 

r-- 

rx 

N 

IN 

IX 

rx 

CO 

CO 

CO 

Li- 

i 

\ 

\ 

\ 

\ 

X. 

\ 

x 

x 

X 

\ 

x 

\ 

\ 

X 

x 

x 

x 

x 

\ 

X 

\ 

xw 

x 

\ 

x 

x. 

x 

\ 

\ 

x 

x 

x 

X 

x 

xs 

X 

\ 

X 

x 

_J 

i 

0*4 

•o 

0-4 

N 

CO 

ck 

fx 

o 

0*4 

u"i 

U'J 

o 

I>X 

CO 

CO 

o’ 

0^ 

in 

CO 

o’ 

CO 

rx 

o*. 

o 

Xi 

rx 

CO 

o 

CM 

0*j 

Oj 

04 

rT 

•fj 

-d 

04 

'Ci 

pH 

CO 

*T 

'O 

CO 

LL 

LU  1 

—I 

0*4 

lN 

—4 

■_ > 

CM 

0-4 

0*4 

04 

CM 

CO 

*r— 1 

04 

CM 

O 

04 

■r-4 

o 

04 

04 

o 

04 

_ 

-p-. 

04 

CM 

p~< 

-p-. 

o 

0-4 

CM 

04 

p— < 

CM 

p-H 

p-H 

04 

— * 

04 

A I 

\ 

X. 

V 

\ 

\ 

X. 

\ 

\ 

X 

\ 

\ 

x 

\ 

\ 

\ 

x 

x. 

X 

X 

x 

X 

x 

x 

"X 

X 

x 

x 

X 

\ 

\ 

\ 

X 

x 

X. 

X 

x 

X. 

<r 

<1  1 

CO 

o'. 

o 

— < 

01 

CO 

in 

0 

\< 

CO 

Ck 

O' 

**-1 

04 

•^-1 

CO 

mT 

in 

-o 

rx 

o’ 

o 

04 

04 

CO 

irii 

rx 

&' 

o 

— 

■— 

U'J 

n 

o 

04 

fN 

o 

O' 

— ' 

'T 

rx 

CO 

Ci  1 
1 
1 

LJ 

o 

o 

l_l 

i*~~i 

l~l 

o 

o 

o 

o 

l"*~l 

o 

l — 1 

o 

1— * 

o 

L_» 

L_ 1 

t_j 

o 

o 

O' 

O' 

i—. 

O 

o 

0 

p ■ 1 

O' 

o 

o 

1 

1 

LL  1 

■»— i 

▼H 

iH 

p H 

p ■I 

p 1 

pH 

pH 

UJ 

LU  1 

O 

o 

o 

1 1 

o 

o 

O' 

o 

1 1 

O' 

o 

1 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O' 

o 

o 

o 

o 

O' 

o 

O' 

o 

o 

o 

o 

1 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Qj  1 

y 1 

tT 

i 

T 

i 

1 

T 

■ 

1 

1 

'TT 

1 

T 

1 

*T 

1 

T 

■ 

■tf* 

i 

rr 

*T 

T 

"T 

i 

*T 

1 

•T 

nT 

"T 

•=J- 

rr 

** 

*T 

i 

rT 

•d" 

1 

T 

•=3" 

■ 

rT 

i 

*T 

■ 

•rr 

■ 

1 

rT 

i 

rr 

1 

*=1" 

1 

I 

•* 

1 

1 

i 

i 

1 

i 

1 

1 

1 

1 

■ 

i 

i 

1 

1 

3 

1 

l 

1 

1 

1 

1 

< 

1 

1 

3 

1 

1 

1 

_■ 

1 

~ 

1 

1 

i 

1 

I 

3 

1 

3 

1 

1 

3 

i 

l 

1 

i 

3 

1 

i 

1 

i 

LL 

21  1 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

5 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

5 

Ci 

Ci 

Ci 

Ci 

Ci 

3 

O 

Ci 

Ci 

Ci 

Ci 

3 

Ci 

Ci 

Ci 

Ci 

1-20 


NOTE:  Units  are  mg/1  unless  otherwise  noted.  * = Micrograms/Titer 


I LUER  BuW  CREEK  CER.CLA  HIbTORiL-  bRuUND  WATER  DATA  U4  U o.  o7  Pape 


rt 


6 

u 

m 


o 


h- 


* 


r—  | 

o 

* 

Li 

•ti  1 

O 

* 

o 

* 

C 

1 

* 

* 

* 

* 

'TT 

* 

* 

* 

+ 

O 

* 

* 

K 

O 

< < 

O 

r-i 

0 | 

o 

O 

o 

o 

•_J 

U1 

i— » 

o 

o 

o 

*? 

i— i 

o 

OH 

i i 

CK 

N 

rx 

f-  1 

0- 

r-- 

r- 

co 

in 

— 

■'T 

r- 

'•0 

— 

Tt 

tt 

CO 

CO 

— 

rH 

a* 


i.h 

Ml 


'll 


111 

i.n  ij 


•1'  K 


C 1 

+ 

* 

* 

* 

* 

:+: 

* 

* 

★ 

* 

:4c 

* 

L-J 

♦ 

* 

•Ti  — 1 

o 

o 

o 

o 

•_J 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

O 

Qi  .Ti  1 

o 

o 

o 

1 1 

o 

i~i 

o 

o 

•-J 

o 

O 

o 

o 

o 

o 

o 

O 

C -*-•  | 

IN 

•Ti 

0- 

03 

o 

X- 

T— • 

04 

hi 

'0 

T-i 

ID 

CO 

•o 

o 

o 

UO 

•Ti  0 1 

U'J 

TT 

CO 

0 

UO 

•o 

U'J 

03 

Ck 

rx 

*-i 

in 

T-i 

rx 

o- 

i • 

Z h-  1 

->~i 

T— i 

— 

— 

T— 1 

tH 

tH 

* ■ i 

— 

— 

— • 

04 

IN 

T-1 

Ck 

•■•0 

in 

11 

ill 


ij 

i.i'i 

I.H 


•ll 

L_ 


o 

H 


ij 

'Ti  1 

* 

+ * 

* 

* 

* 

* 

* 

* * 

* 

+ 

* + * 

•r« 

•4-'  | 

‘-J 

* 

•— i O 

•—1 

o 

o + 

o o 

o 

i~~i 

•—>  C_'  '_• 

ai 

O 1 

T— i 

o 

t-1  T-i 

t- 1 

T-i 

T-i 

T-i 

o 

T-i  T-i 

t — 1 

t-« 

T— i T— i T-i 

f—  i 

04 

%v'  V 

V/ 

v-  N 

\S  V 

V 

S-' 

T?  1 

Hi 


O 

i.fi 

i.i’i 

Ci 


o 

IJ 

111 


iTl 


o 

h- 


1 

+ 

★ 

o 

* 

* 

* 

C' 

+ 

O 

* 

+ 

o 

* 
1 1 

M 

i~i 

* 

:+•' 

O 

1 — 

■Tj  1 

o 

1 1 

O 

C' 

' > 

1 1 

t 1 

1 1 

o 

O 

O 

o 

o 

i i 

o 

O 

1 J 

4-*  | 

c. 

o 

o 

Xi 

U'J 

1 1 

o 

1 1 

o 

T-i 

o 

CO 

CO 

o 

04 

T-i 

L_ 

O 1 

CO 

03 

CK 

tH 

IN 

CO 

T 

CO 

on 

04 

T-I 

uo 

T-i 

It 

04 

t— i 

h- 

— 

H 1 

'0 

■o 

r- 

rH 

Ck 

CO 

CO 

Ck 

CO 

tH 

04 

— 

nT 

nC 

CO 

04 

TJ 

iH 


CO 

. — 

-J 

Cl 

--I 

U'l 

1 — 

ij'i 

UJ 

'T-i 

2_ 

Ci 

i 

i 

It 

TT 

it 

U'l 

U'J 

hi 

U'l 

U'J 

hi 

U'J 

in 

hi 

hi 

uo 

in 

'O 

•o 

••4’l 

o 

'0 

x» 

0 

Xi 

v0 

X 

h- 

fN 

N 

O- 

r- 

IN 

IN 

IX 

CO 

i 

K 

r-- 

0- 

r - 

r- 

r-- 

r-- 

r-- 

fX 

f'- 

IX 

f"- 

N 

IX 

IN 

[-- 

IX 

IX 

rs- 

r- 

r-- 

fX 

r-- 

0s. 

h- 

IN 

0- 

h- 

IN 

IN 

IN 

IX 

f'- 

LU 

i 

'•s 

\ 

\ 

V 

\ 

\ 

\ 

\ 

V 

\ 

\ 

x 

\ 

\ 

x 

\ 

S. 

X 

\ 

\ 

V 

N 

\ 

X 

_J 

i 

04 

0 

Ck 

04 

N 

co 

!>• 

K 

o 

CJ 

uo 

hi 

o 

Ck 

cci 

CO 

rT 

0s- 

l>- 

ud 

CO 

i>- 

CO 

K 

Ck 

o 

'0 

K 

CO 

o 

04 

irj 

CO 

04 

LL 

LU  1 

T-i 

T-1 

T— 1 

04 

04 

T-i 

o 

IN 

in 

iN 

CJ 

04 

00 

T-i 

0J 

04 

O 

04 

T-i 

o 

O 

04 

04 

—I 

o 

04 

T-I 

H 

iN 

04 

o 

T-i 

ir 

A l 

\ 

\ 

X. 

\ 

V 

\ 

\ 

\s 

X. 

\ 

X 

x 

K. 

X 

X. 

x 

X 

V 

X 

SNs 

X. 

r 

<r  i 

CO 

Ck 

o 

T-i 

04 

CO 

It 

U'i 

•o 

K 

cci 

Ck 

o 

T-i 

04 

T-I 

CO 

rt 

Lid 

Xi 

K 

Ck 

di 

T-i 

04 

T-i 

OJ 

CO 

ud 

r-- 

CK 

i i 

T-i 

t 1 i 

co 

Ci  1 
1 

o 

° 

T— t 

o 

d' 

o 

o 

i i 

l_J 

o 

-i 

o 

o 

O 

•_J 

i . i 

O 

T— i 

o 

o 

•_j 

o 

i i 

O 

T-I 

r 1 

o 

_l 

-J 

l 

<X  1 

T— 1 

T— i 

T— i 

t-  i 

T-i 

T— i 

T-i 

T-i 

T— i T— i 

LU 

LU  1 

o 

o 

•_» 

'_• 

1— 1 

o 

o 

o 

i i 

• — * 

'—1 

Cl 

1—. 

1— ' 

CD 

1— I 

C' 

i— . 

1 1 

o 

O 

o 

o 

i_i 

•_i 

o 

o 

•-J 

o o 

on  i 

'T 

i 

It 

1 

Tt 

1 

’It 

1 

TT 

i 

•nT 

1 

TT 

i 

r^- 

rT 

i 

•^r 

i 

i 

It 

Tf 

It 

1 

rt 

1 

*3* 

i 

r4‘ 

it 

*T 

’it 

i 

’Tt 

It 

r1" 

,=1’ 

rt 

<3* 

•nT 

1 

<:3‘ 

Tt 

■ 

i 

•It 

1 

’It 

It  It 
1 1 

R 1 

CD  1 

i 

1 

1 

1 

i 

1 

1 

1 

1 

i 

i 

1 

3 

1 

1 

1 

i 

1 

1 

3 

1 

i 

1 

1 

1 

1 

3 

1 

1 

1 

3 

1 

3 

1 

i 

3 

1 

1 

1 1 
3 3 

2 ! 1 

Ci 

Ci 

Ci 

Ci 

Ci 

O 

Ci 

Cj 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

Ci 

o 

Ci 

Ci 

Ci 

Ci  O 

Oj  uli  CO  Ck  0s-  i>-  Ck  i>-  i_i  •_•  o 

rx  r-  r - k n rx  rx  rx  co  co  co 

rf  o -o  ^ c j -o  — . iid  o co 

O 04  0*4  0-4  t-.  0-4  ^ — . 0-4  — 0-4 

\ X ’X  \ X.  X.  X.  X.  X.  \ X 

hi  IX  o 0-4  TT  ix  O O — • Tt  rx 

O O -h  O O G ^ O O O 


O O O I—1  O •— i 1 O 1 o 
I i I i i I i I I 


L_l  L_j  L_j  I — I L_J 


1-21 


NOTE:  Units  are  mg/1  unless  otherwise  noted.  * = Micrograms/liter 
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N uT E : U n i t s a r e m q/ 1 uni es s o t h e r w i s e noted 


SILVER  BOW  CREEK  CERCLA  HISTORIC  GROUND  WATER  DATA  04/08/87  Page 
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COLORADO  TAILINGS  GROUND-WATER  AND  SOLIDS  DATA 
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Units  are  mg/1  unless  otherwise  noted. 
(2)  Total  recoverable  analysis. 

Sample  locations  shown  on  Figure  2-3. 
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NOTE:  Units  are  mg/1  unless  otherwise  noted. 

Sample  locations  shown  on  Figure  2-3. 
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NOTE:  Units  are  mg/1  unless  otherwise  noted. 

(2)  Total  recoverable  analysis. 

Sample  locations  shown  on  Figure  2-3. 
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NOTE:  Units  are  mg/1  unless  otherwise  noted. 

(1)  Silica  reported  as  Si. 

(2)  Total  recoverable  analysis. 

Sample  locations  shown  on  Figure  2-3. 
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NOTE:  Units  are  mg/1  unless  otherwise  noted. 

(^)  Total  recoverable  analysis. 

Sample  locations  shown  on  Figure  2-3. 
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Total  Metals  (continued) 
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Total  Metals  (continued) 
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Montana  Bureau  of  Mines  and  Geology  - Site  near  NW-1  (Thornell,  undated) 
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ATTACHMENTS  I-C 

HISTORIC  TRENDS  IN  GROUND-WATER  ELEVATIONS 
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WELL  NO:  DW-109  TD:  23  ft  . 

° WELL  USE:  MONITORING  OWNER:  MBMG 


DATE  (1984-1985) 


GROUND  WATER  ELEVATIONS  IN  SELECTED  METRO  STORM 
DRAIN  AREA  MONITORING  WELLS:  SILVER  BOW  CREEK  RI ; 
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TD:  58  ft. 


WELL  NO:  DW-204 


^ WELL  USE:  DOMESTIC 


WELL  NO:  DW-205  TD:  125  ft. 
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ROCKER  TO  SILVER  BOW: 

( 1985 


SELECTED  MONITORING  WELLS 
SILVER  BOW  CREEK  RI ; 
DATA) 
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GROUND  WATER  ELEVATION  IN  MONITORING  WELL  SILVER  BOW 
TO  MILES  CROSSING:  SILVER  BOW  CREEK  RI ; 

(1985  DATA) 
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ATTACHMENT  II 
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ATTACHMENT  I I- A 

SILVER  BOW  CREEK  WELL  INVENTORY 
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NOTE:  * AM C SURREY  ELEVATIONS  ARE  REPORTEDLY  54.4  FT  HIGHER  THAN  USGS. 

NOTE:  BLANKS  INDICATE  NON-APPL I CABLE  OR  UNKNOWN. 
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ABBREVIATIONS:  AMC  - ANACONDA  MINERALS  COMPANY;  DNRC:  - MONTANA  DEPARTMENT  OF  NATURAL  RESOURCES  AND  CON- 
SERVATION; DSL  - MONTANA  DEPARTMENT  OF  STATE  LANDS;  EPA  - ENVIRONMENTAL  PROTECTION 
AGENCY;  MBMG  - MONTANA  BUREAU  OF  MINES  AND  GEOLOGY;  MDHES  - MONTANA  DEPARTMENT  OF 
HEALTH  AND  ENVIRONMENTAL  SCIENCES;  MP&T  - MONTANA  POLE  AND  TREATMENT; 

S&A  - STILLER  AND  ASSOCIATES,  INC. 


ATTACHMENT 
SILVER  BOW  CREEK 


II-B 

SURVEY  DATA 


V 


MultiTech 


J 


SILVER  BOW  CREEK  CERCLA  RX  SURVEY  DATA 


MEASURING 

DATE  POINT  POINT 

LOCATION  SURVEYED  ELEVATION  DESCRIPTION 


Rocker  Hells 


MEASURING 

DATUM 

USED 


GS-01 

04/04/85 

5360:41 

GS-02 

04/04/85 

5360.59 

Staff  Gage 

04/04/85 

5359.13 

DW-204 

04/04/85 

5372.14 

DW-205 

04/04/85 

5378:64 

GS-03 

04/04/85 

S 

5325:71 

GS-04 

04/04/85 

5325,70 

Staff  Gage 

04/04/85 

5317.53 

Floor  of  recorder  housing 
Floor  of  recorder  housing 
Top  of  staff  at  2.00  feet 
Top  of  casing 
Top  of  casing 


Silver  Bo?#  Hells 

Floor  of  recorder  housing 
Floor  of  recorder  housing 
Top  of  staff  at  3.00  feet 


NGS  T 314 
NGS  T 314 
NGS  T 314 
NGS  T 314 
NGS  T 314 


NGS  R 314 
NGS  R 314 
NGS  R 314 


GS-05 

GS-06 

Staff  Gage 

DW-227 

DW-229 


TS-01 

TS-02 

TS-03 

IS-04 

TS-05 

TS-06 

TS-07 

TS-12 

TS-13 


DW-102 

DW-105 

DW-107 

DW-108* 

DW-109 

DW-110 

DW-111 

DW-112 

* Surveyed 


04/05/85 

04/05/85 

04/05/85 

04/05/85 

04/05/85 


04/04/85 

04/04/85 

04/04/85 

04/04/85 

04/04/85 

04/04/85 

04/04/85 

04/04/85 

04/04/85 


04/03/85 

04/03/85 

04/03/85 

01/16/86 

04/03/86 

04/03/85 

04/03/85 

04/03/85 


Miles  Crossing  Hells 


5271.34 

5271.42 

5266.73 

5305.13 

5275.69 


Top  of  steel  protector 
Top  of  steel  protector 
Staff  at  5.00  feet 
Top  of  steel  casing 
Top  of  steel  casing 


Ramsay  Fiats  Well® 


5297.65 

5297:43 

5297:43 

5297.19 

5297.64 

5297.47 

5297.84 

5296.60 

5294.43 


5493.36 

5480.10 
5475: 77 
5466 

5465.11 
5458.01 
5457.96 
5456:34 


Floor  of  recorder  housing 
Floor  of  recorder  housing 
Floor  of  recorder  housing 
Top  of  PVC 

Top  of  steel  protector 
Top  of  steel  protector 
Top  of  steel  protector 
lop  of  steel  protector 
Top  of  PVC 

Butte  Hells 

Top  of  steel 
Top  of  steel 
Top  of  steel 
Wooden  platform 
Wooden  platform 
Wooden  platform 
Wooden  platform 
Wooden  platform 


USGS  512 
USGS  512 
USGS  512 
USGS  512 
USGS  512 


NGS  Q 314 
NGS  Q 314 
NGS  Q 314 
NGS  Q 314 
NGS  Q 314 
NGS  Q 314 
NGS  Q 314 
NGS  Q 314 
NGS  Q 314 


USGS  5440 
USGS  5440 
USGS  5440 
USGS  5440 
USGS  5440 
USGS  5440 
USGS  5440 
USGS  5440 


to  top  of  steel  barrel} 


difference  to  wooden  platform  estimated. 
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SILVER  BOW  CREEK  CERCLA  RI  SURVEY  DATA 
(continued) 


LOCATION 

DATE 

SURVEYED 

POINT 

ELEVATION 

MEASURING 

POINT 

DESCRIPTION 

MEASURING 

DATUM 

USED 

BW-113 

04/03/85 

5451.02 

Wooden  platform 

USGS  5440 

DW-114 

04/03/85 

5447.99 

Wooden  platform 

USGS  5440 

DW-X15 

04/03/85 

5459.66 

Wooden  platform 

USGS  5440 

DW-1 16 

04/03/85 

5448.29 

Top  of  steel 

USGS  5440 

DW-117* 

01/16/86 

5446 

Wooden  platform 

USGS  5440 

DW-118 

04/03/85 

5452.06 

Top  of  steel 

USGS  5440 

DW-1 19* 

04/03/85 

5453 

Wooden  platform 

USGS  5440 

DW-120 

04/03/85 

5454.87 

Top  of  steel 

USGS  5440 

DW- 121 

04/03/85 

5443.05 

Top  of  steel 

USGS  5440 

DW-1 24 F 

01/16/86 

5438.87 

Top  of  steel 

USGS  5440 

DW-1 2 7 

04/03/85 

5418.94 

Top  of  PVC 

NGS  W 314 

DW-1 30 

01/16/86 

5435.12 

Top  of  PVC 

USGS  5440 

DW-1 31 

01/16/86 

5447.86 

Top  of  cap 

USGS  5440 

DW-132 

01/16/86 

5431.98 

Top  of  concrete 

USGS  5440 

DW-1 3 3 

01/16/86 

5438.87 

Top  of  PVC 

USGS  5440 

DW-1 34 

01/16/86 

5440.53 

Top  of  PVC 

USGS  5440 

DW-1 35 

01/16/86 

5436.78 

Top  of  PVC 

USGS  5440 

DW-136 

01/16/86 

5434.95 

Top  of  PVC 

USGS  5440 

DW-1 37 

01/16/86 

5433.49 

Top  of  PVC 

USGS  5440 

DW-1 38 

01/16/86 

5435,55 

Top  of  steel 

USGS  5440 

GS-07 

01/16/85 

5479.89 

Top  of  steel  protector 

USGS  5440 

GS-08 

01/16/86 

5458.02 

Top  of  steel  protector 

USGS  5440 

GS-09 

01/16/86 

5457.78 

Top  of  steel  protector 

USGS  5440 

GS-10 

01/16/86 

5477.94 

Top  of  steel  protector 

USGS  5440 

GS-11 

01/16/86 

5457.55 

Top  of  steel  protector 

USGS  5440 

GS-12 

01/16/86 

5442.74 

Top  of  steel  protector 

USGS  5440 

GS-13A 

01/16/86 

5441.15 

Top  of  steel  protector 

USGS  5440 

GS-13B 

01/16/86 

5440.64 

Top  of  steel  protector 

USGS  5440 

GS-14 

01/16/86 

5455.23 

Top  of  steel  protector 

USGS  5440 

GS-15 

01/16/86 

5445.28 

Top  of  steel  protector 

USGS  5440 

WSP-1 

01/17/86 

Warm 

4888.66 

Springs  Wells 

Top  of  steel 

USGS  4880 

WSP-2 

01/17/86 

4802.31 

Top  of  steel  Control  Point 

7,  Horizons 

Map 

WSP-3 

01/17/86 

4801.93 

Top  of  steel  Control  Point 

7,  Horizons 

Map 

WSP-4 

01/17/86 

4793.51 

Top  of  steel  Control  Point 

7,  Horizons 

Map 

WSP-5 

01/17/86 

4793.52 

Top  of  steel  Control  Point 

7,  Horizons 

Map 

DW-412 

01/17/86 

4868.73 

Top  of  steel 

NGS  C 314 

DW-414 

01/17/76 

4850.66 

Top  of  steel 

NGS  B 314 

* Surveyed  to  top  of  steel  barrel,  difference  to  wooden  platform  estimated. 
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SILVER  BOW  CREEK  CERCLA  RI  SURVEY  DATA 
(continued) 


LOCATION 


MEASURING 

DATE  POINT  POINT 

SURVEYED  ELEVATION  DESCRIPTION 


MEASURING 

DATUM 

USED 


Raasay  Flats  Neutron  Probes 


NP-09 

05/20/85 

5295.4 

Ground 

surface 

NGS 

Q 

314 

NP-10 

05/20/85 

5295.8 

Ground 

surface 

NGS 

Q 

314 

NP-11 

05/20/85 

5295.4 

Ground 

surface 

NGS 

Q 

314 

NP-1 2 

05/20/85 

5294.9 

Ground 

surface 

NGS 

Q 

314 

NP-I3 

05/20/85 

5294.9 

Ground 

surface 

NGS 

Q 

314 

NP“14 

05/20/85 

5295.1 

Ground 

surface 

NGS 

Q 

314 

NP-15 

05/20/85 

5294.9 

Ground 

surface 

NGS 

Q 

314 

NP-16 

05/20/85 

5295.4 

Ground 

surface 

NGS 

Q 

314 

NP-1 7 

05/20/85 

5295.6 

Ground 

surface 

NGS 

Q 

314 

NP-18 

05/20/85 

5295.3 

Ground 

surface 

NGS 

Q 

314 

NP-19 

05/20/85 

5294.5 

Ground 

surface 

NGS 

Q 

314 

NP-20 

05/20/85 

5293.8 

Ground 

surface 

NGS 

Q 

314 

NP-21 

05/20/85 

5293.4 

Ground 

surface 

NGS 

Q 

314 

NP-22 

05/20/85 

5293.9 

Ground 

surface 

NGS 

Q 

314 

NP-23 

05/20/85 

5294.8 

Ground 

surface 

NGS 

Q 

314 

NP-24 

05/20/85 

5294.8 

Ground 

surface 

NGS 

Q 

314 
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ATTACHMENT  III 


III-l 


MultiTech 


ATTACHMENT  I I I- A 
SILVER  BOW  CREEK  MONITORING  WELL  LITHOLOGIC  LOGS 


1 1 1-  2 


V. 


MultiTech 


StUlta:  aid  Associates,  Ire. 

Cteailtiig  l^dcologistB  - Otologists  - BtepiBas 


¥ 


tciuit 


tUN3  VELL  ICG 


State: 

Xecpl 
Xixatio^  T 34  R 8W 

Jteufai  by:  Btauri 
Dd.11  ~ “ 

Method:  Gtoie  Tbol 
Ibtal  ftp*h 
frilled:  14.6* 


_ . Hale  tore 

apjeefa  gCCHOA  cr  State; 


GS-01 


Qaity:  Silver  Saw 

" Inscriptive  — — 

*“*  ted:  teter  rw^i;.. 

tolDqA  ^TT-d.  -- ^ Diameter: n/a 


WA 


!Bbtal  E^th 
GaSEdBEJcwOS.; 


Irsceml  __ 

-r~  C^irg:  Sch.  40  car  Steener!  R^icv  fi  c —14  1 
MM  MTOfl^WsT  YES  — 

^11  DB^lcpto?  v 

Tfest  Riipad? 
teter  ^rples  aSster!? 

Mhtoidl  SuplaB  l^oi?  IT 
B-Ings?  ' 


^anete:  arri  flush  thr^gf 
Ml£L  c£  Casing: i£  rc 


c,  . _ Met  %b  and 

Alludun  Death  felrw  a s . ^/A 

feinrira^c^  q-  “ ' °_=_- 


X 

X 


5'  .intervals 


Stater  level: 


3.6® 


»***3xm  ftiit— T n*e‘. ^§1 

^^do^3eiat3ai-_jto  cf  rgcate  titera'laa: 

tescripUte_  fedtfili  with  cun^rov 

isKJsssi:  ^ siis  si 


No  cadng  in  hole. 

Qai  bottom  oily. 

Slotted  with  Mill's  ftaife. 

Slotted  with  a torch. 

S^sa^d  by  pulling  casim. 

Sfewcut. 

Otter  (qjEcifr)  Q.Q3Q"  toctrry  slot 


0 MP  ffeic^t  ftove  (+/-) 

■ . cr  Below  CLS.:  x.55« 


— , • -■  ~5B 2£!l  1-58  bent,  pellets  16'- 

^ 4j_  flU  to  L58?  grouto-in  reoaSrlia^rq 


Ob 


Ifessifc:  tetter 


flan 

O' 

2' 

2.5' 

4" 


SE%  20  Fi  U5  F at 


2.5' 


8' 


1MM  JtD  TJTWTnqp  xgc 
Mll^ajd  Mater  CMMob  ati 

^ v£  8«j,  &CBe  tD  1 

Bsat  '**  ^ v-  <***  taw,,  darfc  ccc.  verd  fags. 

scat,  vood^ft^^  l£a  9tEyH3n'  &tan3-"an3->  clay,  silt  matrix,  pDorMiod  seating, 

saiple),  qtz.  841  round£d'  f~spar.  (20%  of 

oe^, « ^ T-,%  <io% 
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Page  2 of  GS-01 


jkilliiq»,  ami  Miter  CondU3nn«  ^ 


“ -*•> ® (20% 

Qay  **  "Dd  “d  8ravel:  lc-  bra«  “ *1  “ange;  silty  aad  sa«iy  with  etc.  grsv.,  a^. 

It.  brown,  red-orange;  occ0  sandy  and  silty. 


filter  teodalss,  Ire. 

aiEuiting  ideologists  - Geokgists  - tegii^s 


mu 


KEC!  VEIL  KB 


s^e:_jtote!B — au«*_su*r  to, J itejscfc  ar  choa  <302 

fescriptee 


T-M®  tertc  SSZl  m ni^W. of  J81  c£  (SOI) 

a*MUWU  MH«  Etesty  O'lfeefe 

— S9-—  ^6„  


Ibtal  D^pth 
Mllsds  6.2* 


•Jbta 1 Depth 
RaaiBd:  WA 


3btal  Depth 
MBetoOS,; 


ttaieto:  and  flush 
6»2"'  T^se  cf  Casing:  4"  RC 


^ 40  • jj«*  ...  te^and 

w»iem-E  to ''-TaSh=HSS52^^i— 

tell  Dewskped?  x 

tell  Hast  Raped?  — “J— 

teter  Ssnpkg  TZka i?  ~“~ 

feEplfiS  123^30?  “ '"  '“5“ 

B-Iogs?  — * 


Static 
tefca:  Lewd: 


4.3* 


E&te: 


taxing  Efaint 


te^^^ratoS  or  SjBEnad 

R>  casing  in  hole. 

Qpai  botioe  oily* 

Slotted  va th  Mill's  Ifoife. 
hotbed  with  a traxh® 

S^ea^d  ty  pulling  casing. 

__ 

^ JL_  «te  ferahfy)  0.Q3O'1  fcgterv  slot 

S3O0-6  (surveyed)  H?  Ifekjk  Abate  (+/“) 

C*W  2.8' 


Qaipleticn  sj^  m qccutHn  reemfa-  h^irr,  T ^ 


ggnM  fflC  U3H1Q3C  tit: 

HSiagSk  Odlliinq,  ad  tfeter  artHm  ;axl  g»pn^ 

Timings;  fine  sand  to  clay  size  naterial;  It  bran,  id.  trcun,  gr^greai 
tot  with  cl^;  v.  dk.  trcwi,  ck.  gttw-bladc;  wxd  fesgs. 

toel  with  sard;  m=d.  gr^ten;  stag***,  cla^  silt  aatd*  p:.  ^ «*. 

^ V^rfdxk.  a*****,  qta.  (60%  of  srple),  re-  (20% 

saip  e),  f-spar*  (70%  of  sarplej,  feir  srting.,  heaving  sand,  ^pxsx.  3 cpn  water. 


Ranacks: 

Eton 

Tb 

0" 

i— * 

* 

00 

1.8* 

2.5* 

2.5* 

4* 

4“ 

6.2* 
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SLillar  and  Associates.,  Ire. 

GtxmLting  l^dcDlogisbs  - ecologists  - EhgireEXS 


KMOEMM3  VBCL 103 

Me  toe 

State;  Mxtara  Cfcstg&ys  Silver  Bav  Bpjacfcs  SBC  CEFCLA  at  tote;  CS-03 

legal ‘ fescnpfciue 

toteim:  T U R %J  Ssc  13  Tract  CCB  Locatier^  N.  bank  332,  tfeland’s  pxperty  

[tefele  Meate  Odnkig 

feerntd  kysGcotbo,  Ban  aarteck  12/18/34  Oagdleteds  12/26/84  Ddller;  Frcsty  Qarpery:  O'feafe 
Ddll  ”*  Bailing  EUct  Me  Itesisi  Me 

*fethod:  Gable  Tboi  Fluids  tesh  tote  Dialogs  6”  Oiaietes  N/A 

Ifatal  Depth  ~ "total  Depth  3btel  Efepii  Esmstsac  and/Clush  tiieaid 

Boiled:  23*  togged:  N/A tedMcwG^.s 23®  l^ps  of  Chsirg:/ 4,e  R€ 


wek££  oc  Interval  todfcaafed  dhegsfc  S&dte  T^pe  and 

Gsge  c£  Cterirag:  Sch.  40  cr  Sxsmi  Beta  (CS.:-23'+13'  Agrifer:  SBC  Mlimuin  Depth  Bekw  6J3.  s 

HKEM3  BeiJOJfflD*  V«S:  YES  ND  cr  Sxssined 


toll  Devekpad? 

Ml  Ifet  Rsped? 
tote  Ssrples  "Eteri? 
Krtraal  Stsrplfis  "Eateri? 
kHjxp? 

Static 

toter  level: 6.17( 

H^sirirg  Paint 
Deacri|^do\/Eieyetims^ 
Ml  Anulus 


_____  x __  No  casing  in  Me* 

_____  x _____  Qpm  bottom  oily. 

x _____  Slotted  with  Mill's  ifoifeu 

x 5'*  intervals  __  Slotted  with  a tech. 

______  x ______  ScseerB d by  pilling  casing. 

_____  fegsTCUto 

x Other  (specify)  0.03Qe  factory  slot 

_____  Dates  12/26/84 

^Haicffc  flxwe  (+/-) 

Flax  of  reorder  reming?  53S64  dfeps-fiegfr  cr  BetoOS.:  1.2* 


N/A 


CJanpletim  Descriptions  8-14  nresh  inert  silica  sand  11'— 23';  «25‘  tent,  pallets  8-11';  cuttings  358-68? 
pcemx  canet e plug  L58-358?  reorder  hojsing  pipe  set  in  emanate  L5M36. 


tosrks: 


EKHL&G  ItD  izn-msc  IDG 


FPcm 

"to 

Geological  , Bailing,  and  tote  Gorriitkns  and  toplirg 

O' 

8e 

Tailing;  silt,  cla^j  dc  krcun  to  ned.  gray?  ooc.  v«L  sand  md  aiall  gravel  - plastic. 

88 

12' 

Gave  1 -sand;  vhite  to  dark,  rcecL  to  coarse  sand,  small  gravel?  terarg.-ang.,  pearly 
sorted,  silt  matrixHraneralocy  prinarily  qtz.,  f-spar.,  slightly  odd! ted,  little  vater 
at  8*. 

12 8 

13* 

Gravel?  dk.  to  It.,  snail  to  jtbcL?  aita^-sdxaundad, 
scattered. 

gray  silt  matrix?  wood  frags. 

13' 

17.58 

Gravel?  vari-oolored,  veil  sorted,  atag,“SixnacL, 
(appxsc  40%  c£  sarple),  qtz.  (60%  cf  sarple),  f-spar.  ( 
fine  to  mad  sard  natrix. 

spherical,  ck.  gray  volcanics 
Making  vater  > Tgpn  at  13r-15', 
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Stiila:  aid  Associates,  Ire. 

Ctnailtinj  Hj^ntogisfcs  - ChoOogists  - BgkBess 


KEG  MILIQG 


, Silwr  to  ^ Bsorfects  SC  QEFQIA 


Me  toe 
cr  Masters 


Desmpt±ye 

MaSdms  N.  tank  Ualard's  jxcpert/ 
be  Me  ' ~ — ~ 


GS-04 


State;  Ntxitana 
ie^il ' — 

IcraHms  T SIR  9WSac  D Tcax  hb 

tote  Me  "~^6te  Me  ^.,,-r— 

^-Sss. **^*§^§1  ^iMWj  Mitetev 
Matab&btatai  n*tei  Vte  SSfe” 


O'Kaefe 


Tbtal  Efepth 

tolled?,  8* 


Obtal  Depth 
toted;  H/A 


Ittal  Depth 
G?eed  Edohf(lS.: 


N/A 


8' 


^ . Interval  fetotel 

°*  ^3jg?  Sch.  40  cr  axeened  n.£  • 

mynun  Tfc.*5T»irr  " #s  * 


™KG  DeMOTH^s 
Ml  toekpsj? 

Ml  Tfest  Ejrepad? 

Met  Saiples  ia^i? 
tefeial  a^eri? 

Megs? 


5s  internals 


Static 

Leyal; 


8.42s 


ard- 

Type  of  CMrq;  4s*  RC 

J7tlv  . . M«r*l^earil 

BsOcw  G»S.;  WA 

I^rfoasisl  or  Stooged  — 

______  tfe  cmiiq  in  hale, 

Qpai  botbas  oily . 

Slotted  with  Mill's  tofe. 

Slotted  with  a toxh» 

Sseened  by  pilling  casing. 

Sa/cud 

<****  (pacify)  0.03Q11  fcctrry  slot 


__  . ^ , tote;  12/26/84 

Haasuring  tent  ~—  — ' , - a 

&scriptia^^  Flax  of  reaxtfcr  haisira-  W Jtae  W“> 

MlAnMffi  ~ ^ Id  MgHHL  (TMcwas.;  1.3s 


S^to^S001— — — pellets  3<-y,  ara^-in  rgggfer 


RsssEfci 


Rtob  lb 

0s  8s 


tKSELEG  HO  IZKOMC  IPS 

ad  Iter  Mdas  arrt  5^1^ 

ffeili^;  alt'  claa*y'  <*•  tan,  red,  gesy,  with  an  vk-f.  sard  Sesp  of 
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Stiller  and  tosco^tee,  Ire. 
QnByltirg  B^dcolfigists  ~ 


KQGNOLX03 


Me  toe 
cr  Mates  GS-G5 


Out^  Site  Baj  B3or|ecfo 

}~£S£d  Bmptrue  ~~ — 

Ioaado^  T^JUSec_  ^ BCD  IccaJdcn:  Miles  Oxesira,  Ifcrda  ferr+v  axm/  -?*;•  * 

, , , fete  a laTETafe  afe 

lys^a^  Stefl^ffin^S  Qnpleteds  03/15/85  Mlkr:  Jim  Ctr  O'tefe 

“**■«  see—  Ess-.ir- 


Tbfcal  tejth 
Qdlled:  35’ 


Ihtal  Eegth 

tareds  WA 


. JWetoI  tefaaM  ^ 

c£  Cas^irp  Sdia  40  eg  Sdnsaned  Efelcw  fjg.  ^SP'IeIS11 
MOHaMHIBIK:  YES  W ~U*Wr 


Jnteial  tefentid 


Tbtal  D^pth 
C^tei  Bato  CLS.: 


30' 


tta®ete  and  flush  teeadsd 
. of  C^siiigs  4,e  BT 


HKSN3  BOWIOTOI^r  YES 
toll  Daslqped? 
toll  Ofest  Rnped? 

Stater  &iplfig  ia<m? 
fetri  Lai  Saipleg 
IH^? 


T^JB  ad 

/yifer:  SEC  Allwiun  Ogpfe  Belcw  cl<z,  : iq/A 


59  inteuals 


S^tac 
tote  l£^el: 


8.3' 


totes  03/13/85 


feaairirTg  RnSE  — — — - ?—  ■ ■— - 

DaacoPt2£3V'^^  Ifcp  of  fell  lYotertnr  .Effjfrl  ,rraS/^ 

toll  tanks  - — ^ — — — — -33»r«3z. 


tefxxatsd  CT  SfcaroySrf 

tte  in  Mb, 

Qpai  bottonchly. 

Sotted  with  Mill's  »nifi». 

Slotted  with  a tattk 
Sqbs&I  fcy  pilling  casing. 

Ote  (specify)  QSQ3Q»  factory  slot 


x 


M?  IMi|^  Itee  (+/-’) 
or  Below  OS.i  1.9' 


7^  — — ^ 8111 29'-13';  23  tot  pellets?  tokfilled  12.75 '-y-  TV 
well  fXGtectcr  L75e=ajrfe^^^^^~^“~ *=— L ^£^=£l 

toierks:  ^ 


Roan 

0' 

2' 


lb 

2s 

6’ 


6* 

n! 

11' 

21! 

21“ 

26' 

26' 

30' 

3G8 

35' 

IRHXJNG  J8P  UOHTfKiP  Tfn 
fcjUisTg^  and  iter  O^afdcnB  and 
Soil  ,s  farcwy  silty  clay  acne  saline  oust  m su rferg. 

Silty  clay;  rrad.  dk.  broun,  stidy,  gxd  rittrn. 


f -«  *■ « ■*» 

*«“  " a -*'*  -» * »« * eh».  — 

Oc^ste^ilty  cl<=«  gteai  and  It.  red  tain,  grig,  v£.-i.  sand  Lp.  feir  sortlra 
ECOMicdeaate  poeesHy,  several  vater;  swl  aEpm  6'  fran  GS. 

A/A  with  inteted^ed  c.  sard,. 

Clay;  rust,  red-fax^,  stidy,  gxd  ritixn. 


Backfilled  with  Cuttings  and  bent.  35,“32',  Sand  32' -30, 
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Stiller  ard  AsaornatoSg  inc, 

B^kol£2gigtS  “ OBOlop&tS  “*  Ftoiin^gy^g 


MKKHLIffl 


State:  MzntarH 
legpl 


. Qtatys  Silver  Bh 


,^^±s  S£  GEHXA. 


Kola  Ifene 

cr  Unbars 


(Sh 06 


l£Eatkns  T 3N  R %j  8sc  16  Teact 


Eteripfche 

**!&  is* 

^ST^8— aW,Sffig  ^^JVW85_  a™  Or_  S£?  O'teefe 

Tbol  ««te  S^6  5/8-  WA 


Ikal  De&h 
Ddllfd:  31 


Ibtal  EEfth 
feaieds 


Dotal  Oe^ 
MMmG.S.s 


30* 


YFR 


m 


5^  5s'  . Interval  Biifeital 

^&^E'  ‘01  C^ugg  Sdie  40  <®r  Sses^t  B^ln^  g®S.3  s ^23^1 9 
OJRIN3  INSUtOtnCN  WRS‘  «- * 

fell  fejekped? 
fell  tot  BuipEd? 
fete  Espies  Ifeteri? 
feteia!  ^ipleB  l^«n? 

Megs? 


ttaete  ml  flush  tfocaadsd 
'^pe  of  Casings  4”  RC 


Jferite 

ApLfia::  SBC  Alka/jun  CEpth  Mn^  g*8*  % WA 

rw*5BS-f£ti>i  ,r*sz=  <Om^. — ™ — a'  " —*=-«== 


3€ 


5J  intemls 


Static 
fete  teels 


8.2' 


Dates 


Iteirg  Riint  — — crr7P“~— —l  v 


ferfre&ad  cr  5WB*rod 
to  caaig  iii  Me*. 

Open  Srttoi  oily. 

Slotted  with  Mill's  Uiife. 

SlotteS  mfcti  a torch. 

^saied  by  pilling  ffisiug. 

(s&xnftf  0.030"  tetacy  slot 


03/15/85 


fiPIMiJ&lteje  (+/■*$ 

crBetaG*S.s  l„9s 


bent  cn  tatoc  *t-/^;' 

Resr^te  — — »-~ii 


CovQt^  '■  Cp  4 OU  j- 


GMI1M3  J8D  TJTWTrfar  Tfn 


3b 

ftnlnjiml,  Bailing,  ad  War  ftafitfcwi  Sapting 

04 

28 

a^il  dsy^f  silt?  saline  precipitate  cn  surfers  r 

2 5 

T 

Silty  clay;  msd.  dc  ton,  stidcy,  Htihm, 

T 

12. 54 

qtz.,  f-aar  Vi?  • (<1“  dla<et^  te^K-  601  of  sarplej, 

* r-spar.,  VHP,  EF,  ag.-aimfej,  pco~fejr  aartiirs  imi-^rf  paxsity. 

12.5' 

20s 

A/A  sad  ad  grawal  (agroc  80%  c£  saiple) , 2 gm  hater. 

20' 

30' 

309 

31' 

Q^/?  nBt,  red  soft  rihtoia 
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Stiller  and  Jteecnates,  lie. 

Qrailtdng  H^citologisfcs  - Qmlogists  - figiiBas 


States  Nt3~rt~^ra 
Iecpl 


Gfaunty:  Silver  Bjw 


BLWOLKlrLi  W-U.  Tm 

tofjact:  332  CEKZA 


IfcQe  Nfeiie 
cr  Huber: 


GS-07 


T^RJ^Sec_J^T^_jfc_  Iccatiaii  SE  entrer  of  dty-axnto  too  enrol® 

Date  Hda  1030  hrs.£Bte  Hale  1600 , j j ^ 

todal  tyjgar.  Sagtefc  11/21/85  Corpletej,  11/26/85  OdlteMite  O'feefe  Camay:  O'ftefe 
^ ■ nralling  Pilot 

ffethpd  CSble  ltol  FMifeOaaJ;  Vte  Oateter; _5.5"  Urol  Dtareter:  7.5"  Qave  3roe 


Ifafcal  Dpth 
Qdllad:  180' 


IbtaL  Depth 
IfeaiBd:  tyA 


Obtal  Depth 
Chseu  Below  GJ3. : 160 


Dkaiaber  and 

___  ^pe  of  Clangs  4”  Threaded  RC 

Vhvpz  cr  fitemL  Iferfia sabs!  Sassst  iteicer  Tro 

Ga^cfCssirjgj^a^  40  _ crSccesrsEfcicM  OS^  130--160'  aquifer;  SBC  tel  Depth  ajcJoL  H/A 


fell  E&ekpsS 
fell  Tfet  Raped? 
feter  Sh&pks  ia«n ? 
febadal  Saples  Thteh? 


YES 

ND 

X 

X 

X 

X 

X 

21.3 


Dates 


fellrd  RrfefBtBl  CT  RtphuwI 
_____  Ito  casing  in  hole. 

______  Q?si  botinn  cnly. 

______  Slotted  with  Mill's  ftrLfe, 

______  SLotted  with  a tn-rh. 

_____  Sraasi  ty  pulling  casing. 

__  Sh*  cut. 

__  Other  {specify)  0,030"  factor/  slot 


11/22/85“ 


Static 
feter  lewel: 

Jfeaeuciry  tont  — - — 

<*  steel  veil  totectac/5479.89  Qu^e^J ) £ S^a^T  ^j.9' 

Gfcnplefciai 

CteCTlptier^  tolcrato  silica  Sard  (&-121  nesh  160'-120';  bsrtmite  plug  120‘-H5';  Picreer  Stopip  Try- 
ga^l  US'-aTtoouteghg  3'-2';  ocmete  grout  stet  wall  mtoWwith  S. ^ 

tenads; 


uKLLLdLMi  f£Q  ££]E 


• r«ei( 


L.  MJb 


tom 

O' 

1' 


8' 


8' 


— Palling,  ad  fetet  Qanifckrns  ^xi  ^splii^ 

r 2rd'  teS/3  ^ gr3*  500:17  dsvelcpsJ'  sla3  3113  waste  rad  parait  Material;  silty- 

It  ton  ard  gray  to  blade  clasts  tp  to  20",  poorly  sorted  ard  angular; 
cf  slag,  &itmaaute,  tzadyte,  volcanic  rod  fragrmts;  clay  natrbe  pror 
paxsity;  dry  hole,  5 gal  H20  added  @8*. 

2^1  £L111;  lfc*  t2XW1  to  black;  clasts  ip  to  4"  dian,  generally  fire:  tton 

atove;  poorly  scrfced;  aian^ilar;  ssne  lithology  as  above;  5 gal.  H20  added  at  13'  am 
18;  split  speen  sarple  @18'— 20*. 


19' 
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L.'*-.  ■ 


*vu;:» 


mm 


Fag2  2 of  CS-07 


19' 

26' 

26' 

41' 

41' 

48' 

48' 

60' 

60' 

72' 

72' 

80' 

80' 

85' 

85' 

95’ 

96' 

106' 

106' 

109' 

109' 

in1 

113' 

118' 

118' 

125' 

125' 

140' 

140' 

165' 

165' 

180’ 

'filings;  iredlun  fcaxMi-gisy  to  rfarfe  qrav  arri  «^incH  . 

clayey  matrix  arcuri  sard;  clasts  up  to  2'  di^r.  *?  003311101  dark  greer 

«*•  sttaplar;  Q^Mkaf^S  Jfi^S  S*  laB  * *1 
split  spxn  saiple  24'-26'.  ’ b 120  aifei  ® 23  • P°cr  paxsity 

S?  ^sSrf!lS,S;  bf,to  “ «i  9^  clasts  tp  t 

am  @ 30;  split  ^031  satple  30'-32';  heaviig^d  @ 35'. Ear6itW  ^ °f  H20  @ 26',  : 

^icl^ ^ -* 
POXEity;  and:  tuff  to  tea-  rradMHxarse  cSajredT Vtty  ^ 
silty  clay;  fair  paxsity  and  beds  1'S?'  ST^lit  1 

^d'iove  uith  ign=cis  *8Ula,> 

ssiple  at  6Q'-50'.  rode  fragrant  l^Bcbrarabe;  tails 

S^toTS  Z*!*'  9QVel  <5%,!  littDl^  - *»»  8-JD  a*  at  63;  yielc 

an^ addfcia*  _ ^dlxdr^to  a5'?lSi^tl<30%,'  Ma±aited''  cla^  isdttarqe  witt 
XS=3^  !95%>  ^ 9raVel  <5%);  UthDlC®  33  ^ve;  clasts  up  to  3/4"  diant 

«*»  «* 

S^O  S'  "*  W''  **  “d  Silb  “»*«* 

Sid  a S ^ Claste  * to  3/4’’  ^ 

£M  (100%);  as  atove;  altanating  teds  of  fine  to  coarse  grained;  yield  15  cpn. 

Silty  clayEy  and;  sand  (70%)  silty  clay  (30%);  yield  ^pradiiHtely  5gm 

£ Sid  35  'tow»  altenBt^3  teds  of  fine  to  aaarse  graired;  sore  silt 

Silty  clajey  and;  sand  (70%),  silty  clay  (30%);  altatrating  hnrfc  as  iove. 

^nd  (100%);  littolcgy  as  above;  yield  >30  3*5  haave;  at  165'. 

^nd  (100%);  varicolored;  rrsdiim  graired;  marly  scr+Ed:  qimi,i3r  +«  .. 

rretrrx?  size  r^s  fean  fim  to  coarse.  F Y ^ aiangilar  to  sutroxiled;  silt 
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Rage  3 of  GS-07 


jjferanBtegs  mmsured  daring  drilling 


S.C. 

1600 

Tferrp.  (93) 

45* 

1500 

7 

5.8 

83' 

2040 

10.5 

5.8 

91' 

2240 

100' 

2570 

5.3 

140 1 1 

1960 

10 

6.1 

150' 

1660 

10 

6.1 

165' 

1820 

172' 

1600 

10.5 

5.6 

S.C.  net  adjusted  fer  taTparaLure  and  cell  factor. 


3c 'liar  and  Associates,  Inc. 

Ctreultdng  Hydrologists  - (Mogists  - fepneas 


ICNQCRDG  tdL  IGG 


Moitara  Gbiit/:  Silver  Bow 


tojacte  S3  CSFOA 


Bole  Mane 
cr  Huber: 


GS-08 


State 

legal  Dssanpti.ve 

location:  TUR1  Sec  19  Tract  CBM)  location:  75*  cf  Georgs  St,  200*  S,  of  MSP  cn  Butte  City  Property 

ffrtp  Bhlp?  111S  TKIp?  " On  11  mg 

fexrdBd  kydlnlavy  Started:  11/22/85  GfcsrpLeted:  11/25/85  Driller:  Frosty  GtnpEry:  O'Keefe 
Ddll  Drilling  KJot  Me  iteesEriBde 

^fedrd;  Cbble  Tbol  Flrncte  lied;  feter  Disretet  5.5"  Diameter:  7.5"  ETive  Shoe 

Ibtal  Depth 
Qdlled:  151' 


Ibtal  Depth  3btal  Depth  E^aseta:  srd 

_______  feaaad:  N/A  Cased  Below  GLS.:  145.5*  T^pe  of  Casing:  4"  Flush  Threaded  WZ 

feicftt  cr  Irteval  federated  l^cgEt  feder  Type  and 

Gage  cf  Casing:  Sch.  40  cr  Soeened  Below  GJ5.:  127.5'-145.5'  ftgiifipr;  SBC  Alluvium  D^th  Below  G.S.:  N/A 
DURBE  IbGnaXMILEN  feS:  YES  NO  Method  federated  or  St^sied 

x Md  casing  in  hole. 


HHranENWS: 
fell  Dsjelcpad? 
fell  Ofest  Rnped? 

Water  Samples  T£km? 
Material  Sanples  Thkai? 
&tegs? 


Static 
fete:  Level: 


12.44 


Date: 


x 

11/26/85  @ 1200  hrs. 


Qpm  bottom  chly. 

Slotted  with  Mill's  feite. 

Slotted  with  a torch. 

S^eanad  by  pulling  casing. 
cut. 

Other  (specify)  0.030"  factory  slot 


M?  fefcjA.  fixjje  (+/-) 


1.5 


feaajnng  Ibint 

fern pt.ia v22evetim;  Ttp  cf  steel  veil  prctecir8:/5458.02  cr  Below  03.: 

fell  Arralus 

Ctrrpletim  De9criptim:  Qolcrado  Silica  Sard  (8-12)  mesh  15r-U6';  1/4"  Volclay  bartmite  pellets  H6'-108'; 
Pknesr  Qcrrrete,  Inc,  pea  gravel  108 ' — 3 1 ? baitcnite)  plug  3'-2'  ; cnrrets  grout  steel  veil  ptntaectxr  with  ca 


Bemads: 


UmitG  ftP  U3KI£GSC  ICG 


Fran 


O' 


db  Ifrl'liirg,  ail  Veto:  Otrdi toons  and  Sapling 

.5'  Ttp  soil;  cccassicral  sand  and  gravel  (<20%);  black;  silty  lean;  organics. 


.5'  6' 

6'  15' 

15'  30' 


Organic  soil;  silt  (50%),  sand  (50%);  dark  krevn;  ccrasirml  iron  stained  gravels  ip  tc 
L5"  «5%);  chips  cf  glass,  vood  and  acal;  fill  material. 

Cfganic  fill  material;  ocxasimal  sands  (<5%)  ncstly  silts  (90%);  chips  cf 

glass,  wxd,  and  mils;  less  glass  and  vend  @11';  st-arp  material;  very  tiejit;  possible 
seep  @13'. 

Sand;  interbeddsd  sand  and  fine  grained  silts;  sand  (75%),  silts  (25%);  mottled;  cnarse 
grained;  atangular  to  angular  granitic  sand;  highly  psmeable  bads  cf  sand  intecbeddec 
with  ti^it  beds  cf  clayey  silt;  sand  lenses  1-15'  thick,  clay  lenses  5'  thick;  bails 
less  than  1 OH*  core  sample  @15'  emtains  possible  tail  material;  increasing  veto: 
yeild  @ 25';  few  gravels,  probably  less  fine  grained  material. 
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page  2 of  GS-G8 


30  * 36" 

368  37’ 

37*  42’ 

42'  79' 

79*  80' 

80'  97* 

97'  100* 

ioo'  no9 

110'  134' 


134'  135' 
135'  148' 
148'  151' 


23d  Sand|  ^avel  33:13  £L0%)?  little  clay?  ocarse?  sifceingular  clast 
ip  to  L59?  coTpositim  as  above?  very  permeable,  35^40  gpn  (bailing). 

Qravel;  ,£an^  clay?  clay  (60%) , sand  and  gravel  (40%);  orange  to  buff  colored; 
corpcsitim  as  above?  feirly  tl^it,  <5cprv  sore  heaving, 

^rd  and  gravel?  sand  (50%)  with  sub-angular  gravels  to  1"?  cnrpcsitim  as  teive?  l^s 
clay,  silty?  permeable,  irate  about  20  ®t 

ard  gravel  with  inta±edded  clays?  feirly  ti^it?  crupositim  as  above?  cere  sarple 
042',  retrieved  larga  L5"  quarto  clast?  <2  cpn  estmeted;  less  clay  @68'. 

Sand  and  gravel?  mere  gravel  than  above,  gravel  (30%),  sard  (30%),  silt  ard  clay  (40%); 
fine  to  coarse  ahronded  sand;  cnrpcsitim  as  above?  nates  alot  of  water,  50  cpm  esto 

Sard,  silty  cla^/  sand,  sand  ^(70%),  clay  and  silt  (30%),  axasirml  gavels;  rrediun  to 
coarse  aimjdad  saaxi;  aenpositkn  as  above?  pameable?  very  coarse,  clean  sard  at  85', 
heaving,  few  gravels. 

Clay?  ^ndy  clay,  clay  (70%),  sand  (30%)?  feck  hxwi  to  Grange?  able  to  drill  cpei  hole. 

Sand;  clayey  sand,  sard  (70%),  clay  (30%);  sand  is  medium  qr aired,  poorlv  sorted* 
exmpesitim  as  above?  rot  mrh  water,  less  than  5 cpm. 

and  clay?  sard  (40%),  clay  (40%),  gravel  (20%);  nettled  crange-vhite  to  dark  trcwi 
to  purple?  coarse  sand  and  gravel  interbeddsd  with  feirly  ochesive  clay?  acre  sarple  @ 
116'?  mate  alot  of  water* 

Cl^y;  sarrfy  clay,  clay  (80%),  sand  (20%)?  ti#it. 

^rd  ard  clay?  sand  (40%) , clay  (40%) , gravel  (20%) , irate  alot  c£  water. 

Clay;  sandy  clay,  clay  (80%),  sand  (20%)?  mange  to  dark  brcwi;  subangular  to  sufcraxrted 
sard,  sticky  clay?  tispe. 


Field  I&raieters  teasured  Vhile  Prilling 


Depth 

S.C.* 

fii 

15' 

1100 

6.7 

30' 

1140 

6.0 

37' 

1400 

6.0 

68' 

2340 

5.8 

80' 

2140 

6.2 

100’ 

2120 

5.6 

116' 

1210 

6.0 

135' 

1160 

6.8 

145' 

920 

6.1 

* S.C.  is  adjusted 
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Stiller  and  Assccaatas,  lie. 

CbiBulting  Bftfrnlogists  - GeQlngisfcs  — HgirEEi'S 

M34I!lLKlTG  WTL  ICG 


Gariy:  Silva:  Bow 


aqjscts  SC  CEKXA 


mm  $ese 
cr  Nubecs 


GS-09 


Sates  Mcntam 

’ ItescziptiHe 

lDGaticru  T3NRlWSec  19  Tract  SAD  Xccatdcn:  10*  SE.  of  GB-08 

Date  Hole  1200  to  Jlate  Hode  1600  hes,  ITTITm 

Raoaifed  byalriLavy  Staalai:  11/26/85  QzpLeteds  11/27/85  DdUec:  Frosty  Gtnpsiy  O'lfeefie 

Sil  P=K1  TWO  MJfltMe  MMe  — — 

Itol-  , - Pjads  PianstErs  5.5”  Tbol  OjaTreter;  7.5”  Etive  9re 

'Ibfe],  Dzpth  ^alE^di  Ibtai  Etpth  Ediizeter  and  ____ 

^Bds_N/A  C&sed  Below  CLS.:  75.5*  Type  of  Gasing:  4"  Fli^i  Thr^=H  EMC 


iteptil 

Efcilkri:  75,5* 
Vfeicfat  cr 

C^gs  of  Casing;  Sch. 


Interal  ifefecated 
40  cr  Stzemsd  Belrw  CLS. 


60.5!-75.5‘ 


Bader  T^pe  and 

Ajjdfgr:  SBC  Alluriiin  EEpth  Efelow  n.q  ; 


OEHG  IhHISLr.fflIICN  W*S; 
Vtell  Bstfelqped? 
fell  Ofest  Raped? 
fefsr  S^rpLes  'feteen? 
fetocial  fygrplpg  uahsi? 
B-iogs? 


YES 


ND 


X 

X 

X 

X 

Static 
fetet  Ifiyel; 


10.85' 


fethod  ^Eferated  cr  SdasBd 

No  casing  in  holsv 

_____  Qmhcttaoily. 

_____  Slotted  with  Mill's  Riife. 

_____  Slotted  with  a taxh. 

Saearej.  ty  pilling  rrerirrj. 

Sem  cut. 

Other  (specify)  0.030"  factory  slot 


I^tei  11/27/85  @ 1600  hrs. 


nt-; m ng  RmtiL  Aiioyti  f°^L/==l 

teojf*MVEigBtkri.-  ftp  of  steel  tell  prcte3ar/5457.78  ( cr  EHa/os.:  +1.0' 

fell  JniiLus  —r — -r~  — 


ttcpleticn  PsadpfciCTtt  Cblaab  Silica  Sand  (8-12)  rash  75.7-585';  Vblclay  bataiite  pellets  5&5'-545'- 
Qrcrete,  Ire,  pea  qcavel  545'-3';  tetenite  pin?  2-2;  oarrete  qtcub  steel  veil  protaarr  with 


Rsiedoa: 


Eton 

O' 


EROUiiS  and  Lcmaac  rrn 

Otoicgical,  Sailing,  aoi  fefcar  Qtrrfitimfi  and  y^wpiing 

soil?  cxxjdSRicnal  sand  ard  gravel  (<20%);  blade;  silty  loam;  organics. 


Ctcpiic  soil;  silt  (50%),  sand  (50%);  dark  trewv  ocoaskml  iren  stained  gravels  ip  to 
1*^  K5%)/  chips  of  glass,  wood  and  acal;  fill  material. 

ethnic  fill  material;  occasional  tends  «5%)  mostly  clayey  silts  (90%);  chips  af 

glass,  vcod,  and  nails;  less  glass  and  wood  @11';  swarrp  mafcattal;  very  tighti  possible 
seep  @13  . 


III-15 


Rage  2 CB-09 


15'  30' 


30’  36' 
36'  37' 
37'  42s 
42'  75' 


Sand;  iriterbedfed  sand  and  fire  gained  silts;  sard  (75%),  silts  (25%);  nettled;  acarse 
grained;  sutenguLar  to  angular  gsnitic  sand;  hl^iLy  penieeble  bate  of  sard  intobadto 
with  td^it  befe  of  cla^y  silt;  sand  loises  1-15'  thick,  clay  loses  5'  thick;  bails 
le^  ton  1 QFM;  erne  saiple  @15®  omtors  possible  tail  material;  increasing  veto 
jeild  § 25';  few  gravels,  pxtably  less  fire  grained  material. 

Gravel  and  tod;  gravel  (90%),  tod  (10%);  very  little  clay;  coarse;  sufcangular  clasts 
ip  to  L5";  aupsitim  as  above;  very  pemB±»le,  35-40  gpm  (bailing)* 

Gravel,  sand,  ad  clay;  clay  (60%),  tod  and  gravel  (40%);  orange  to  buff  colored; 
aonpcsitim  as  above*  fairly  ti^it,  <5®hv  some  heaving* 

Sad  and  gravel;  tod  50%  with  sJo=atgular  gravels  to  1";  enrpositim  as  above;  less 
clay,  silty;  permeable,  makes  about  20  GEM. 

ferd  and  gravel  with  intodadded  clays;  fairly  tight;  ooipositim  as  above;  (toe  saiple 
042' , retrieved  larcp  1.5"  qrartz  clast;  <2  cpm  ^tdrated;  less  clay  0 68.0' . 


Field  ferameters  frfeasjced  frhile  Qdlling 


Depth 

S.C.  (adjusted) 

28® 

1130 

40' 

1600 

45' 

1690 

55' 

1520 

60' 

2470 
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Stiller  and  Associates,  Inc* 
CbreaxLtdrg  B^tologite  - Qb 


- Engineers 


KHnCKING  W1L IOG 


State:  Montana 
Legpl 


Oaityi 


Silve:  Bow  ftpject: 
Descriptive 


SBC  (BOA 


Bole  NSE: 
cr  Huberi 


-10  A®  and  B(SH) 


location  T 3N  R Sec  19  Pact  MC  I otBfckn:  10-151  Vi  cf  CB-07 

Efete  Hole  1600  Dote  Me  1530  rHn-irrj 

fecoifed  tyQrabo  Started:  11/26/85  QnpLeted:  12/04/85  DillsrrMite  O'Pfeefe  Qurav:  D'lfaefe 
Qd11  _ MBing  KOdtEble 

C^ble  Itol  Fluids  UsadsBitte  City  ate:  Diameter?  5.5"  Tbol  djareter  Etiareter:  7.5"  Qdve  &re> 

ibtal  Bqtfa  Ibtal  Depth  Hxal  Depth  ~~~Diaieter  ani  ~~~ r 

DiQgi;  112 >:  Basted:  N/A  C^sad  Balcw  GJiL : llQ'T^pe  of  (Usings  2"  Flush  Unreaded  FJC  - dal  crnpleticn 

cr  SrtemL  te&rated  Ihcgefc  Refer  T&e  ard  “ 

Ga^  of  Casing?  Sch.  40  cx  SoraeBd  Bak*?&S.:  100 1 -110 1 A Aquifer:  3EC  Alluviun  Danth  Mrw  clcl  • tj/a 

19'-29'  B ‘ ~ " “ - - — — 


DGK&G  BEOaiAmCN  WSt  YES 
Veil  Deuelrpad? 

Vfell  Tfest  Rnpod? 

Vfefcar  Ssnplfy; 

Ifefcedal  Copies  ay®n?  x 

IMngs?  ~ 


ND 


x 

X 


Static 

Vfater  Leuel:20.3'  A 
teasuring  Rant, 


and  19.9 ‘ B 


Date: 


Method  tefisbd  or  flo’Bmsd 

_____  !fc  casing  in  Me. 

_____  Qm  button  cnly. 

______  Slotted  with  Mill's  fori fp., 

______  Sotted  with  a teeth. 

______  SoBened  ty  pulling  casing. 

____  S^GUt. 

X Otter  (specify!  0.01"  factory  slot 

12/ was  _ ___ 


. . & Bfei^t  toe  (+/-) 

^anptiaVEleBtims  Pop  a£  steel  veil  protec±ar/5477.94  i)  cr  Belovas.:  +ft 

Vfe.ll  ftinlUB  ~ f T~  - ■ 

Ctnpletim  Efescadptkn;  Dual  aopleticn?  Oolaado  Silica  sand  (20-40)  mesh  110'-90'?  Volclay  bentcnite  pellets 
. amts  Silver  Bcw  gcus  sand  88V34';  bentonite  pellete^'-SQ1;  Oolcrato  Silica  Sard  (20-40)  dO'-lO1: 
^^o'u.te  pellets  10-7;  BiLte  SC  gem  sand  7-4';  bmtonite  4'°-2';  concrete  grout  steel  veil  pBte^~nr  vitii 


Ifemrks: 


Eton  lb 

O'  1' 

1'  8' 

8'  IS' 


erhons  md  urn 


•(«»( 


2103 


(fenlagkal,  billing,  and  Vfefce~  QrriiticiB  and  y^mpling 

Soil;  tuff  to  It.  gray;  poorly  developed,  slag  and  vaste  rock  pareit  rraterial;  silty- 
sand  tecture. 


Fill  notarial;  It.  bccwi  and  gray  to  black;  clasts  ip  to  20",  pocrly  sorted  ard  angular; 

fragiciil_s  of  slag,  Q-mcnzonite,  trachyte,  volcanic  rock  fragrents;  clay  natrix;  nonr 
pcrosity;  dry  hole 

Ciavel  fill;  It.  t kwi  and  gray  to  black;  clasts  tp  to  4"  dim,  generally  finer  than 
above;  poorly  sorted;  aiaangular;  sane  lithology  as  toe. 
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pacp  2 c£  GS-1QA  and  1CB 


19' 


26* 


41' 


48' 


60' 


72' 


80' 

85' 


96' 


106' 

109' 


26'  Tailing;  medium  brown-gray  to  dark  gray  and  stained  crange  and  ocraskml  dark  groan; 
clayey  iratrix  arard  sand;  clasts  ip  to  7'  diarv  rare?  arasirral  sand  lens  Is  veil 
sorbed;  sutangolar;  Qtz,  Mica,  F-spar,  nafics?  5 c^l.  H20  added  @ 23'?  poor  pcrcsity. 

41'  Sand  and  gravel;  sand  (80%),  <^avel  (20%)?  toff  to  medium  brown  and  gray;  clasts  ip  tc 
L5"?  sinsngular;  fair  sorting?  lithology  as  above?  fair  pcrcsity;  seep  cf  H20  @ 26',  2 
<gm  (§  30?  heaving  sard  @ 35'. 

48'  Sand  and  clay;  clay  (40%),  sand  (60%),  a 1 terra  ting  beds?  clay:  dark  brown  with 
oocaskml  thin  zones  of  Grange  csddatim  beds  of  clay  are  4,L-8"  thick;  very  peer 
pcrcsity;  sand:  buff  to  tan;  mediiimcoarse  grained;  sitmxdad  to  subangular?  natrix  is 
silty  clay;  fair  pcrcsity  sand  beds  thick. 

60'  Sand  and  gravel;  sand  (80%),  gravel  (20%);  gravel  clasts  up  to  1"  diam.;  angular- 
subangular?  lithology  sane  as  sard  above  with  ignesus  rode  fragrant  predomnate. 

72'  Sand  and  gravel;  sand  (95%),  gravel  (5%);  lithology  as  above;  8-10  ggn  at  63?  yield 
redjoad  bo  3 gpn  at  66'. 

80'  Silty  clay  and  sand;  sand  (70%),  silty  clay  (30%),  interbeddad?  clay:  red-crange  with 
sene  oxidation;  yield  reduoad  to  05  ~L0  gprrv 

85'  Sand;  sand  (95%)  and  gravel  (5%);  lithology  as  above;  clasts  up  to  3/4"  diam.; 
yield=30pm. 

95'  Sard  (100%);  lithology  as  above;  good  pcrcsity;  yield  > 30  gpn;  hole  stays  epan  8-10' 
below  casing;  bailor  sanpled  at  90'. 

106'  Silty  sandy  clay;  clay  (50%),  silt  (30%),  sard  (20%);  clay  and  silt  : red-brown?  sticky; 
poorly  srxted;  yield  redrrd  to  10  cpm. 

109'  Sandy  gravel;  sard  (50%)  gravel  (50%);  tan  to  gray;  clasts  ip  to  3/4";  angular?  fair 
scrting;  good  pcrcsity;  as  above,  yield  20  cpn 

110'  Sard  (100%);  as  above?  alternating  beds  cf  fine  to  coarse  grained;  yield  15  cpn 
Field  tararetars  Measured  Vhile  frilling 
Depth  S.C.  (adjusted)  Tenp.  (Q  pH 


IF" 

1100 

8.5 

F4 

37' 

1950 

7 

5.3 

47' 

1300 

5 

5.7 

50' 

1370 

10 

5.7 

59' 

2010 

17 

5.6 

62' 

1450 

5.7 

75' 

2500 

9 

5.7 

80' 

3200 

9 

5.6 

90' 

3300 

10 

5.5 

100' 

3140 

8 

6.1 

105' 

3600 

8 

5.9 
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mm 


adllpr  and  Asocdates,  Inc. 

Gtnaultdng  Ideologists  - Geologists  - Engineers 


iojeerug  vhl  idg 


Hale  Etee  J 

state*  Mmtara  Qxrtys Silver  Bow  Project:  SBC  CEKIA  cr  Hufaerfe-ll  

Tprpi  — "SEBpti\e  ft 

Location:  T 3N  R 1W  Sec  1 9 Tract  CEAD  location:  10'  W,  of  GS-09  

E&te  Hole  0945  hrs.EESue  Hale  1300  hrs.  Drilling 

Harried  by:  Hnlavy  Started:  12/03/85  Qnpleted:  12/03/85  Dri  1 ler:  Frosty  Qjipsry:  Cffeefie 

Poll  Dolling  Pilot  Kble  Iteaned  Bb!e 

Method:  cable  Ibol  Fluids neectRitte  City  Vfeter  Diaiebgr  55'*  Tool  j^amsters  75"  drive  shoe 

Tbtal  DEpth  Tbtal  Depth  'Ebtal  Eqnth  DiameLg  aid 

Drilled:  18'  IteaiBd:  N/A  Chaed  Below  GJELz  18*  T^pe  of  Casing:  211  Flush  IhrmriFri  RC  

cr  Interval  HrferalEri  j IcggsL  Ifecher  T&e  and 

Gkgp  c£  Parang:  Sch.  40  cr  Screened  Below  GJELz  081— 18*  Agrifrr:  5£  Alluviun  PEpth  Below  G^.:  M/A 


Vtell  Enveloped? 

Vfell  Hast  Rnpad? 

Vfeter  Steples  Ihkai? 
Material  Staples  T&et2 
B-Ioc^? 


YES 


Static 

Vfeter  Ie«el:11.04'  n^p? 


NO  Mtend  Hrfrrateri  cr  StXBBied 

_x _ Nd  msing  in  hole. 

_x _____  Cpei  bottan  cnly. 

_x Slotted  with  Mill's  Khife. 

_____  Slotted  with  a torch. 

_x _____  Screened  by  palling  casing. 

* Seu  out. 

x Otter  (specify)  0.01"  factory  slot 

12/03/85  @ 1600  hrs. 


teasupng  Rsirt  MP  Hdchfc  Ax»e  (+/-) 

DearriptiijVElaaticn:  ltp  of  steel  well  protecta:/5457.55  f jn- , j]cr  Below GJS.Z + 1.1 2* 

Vfell  Amins 


Ocnpletion  Description:  Cblcrado  Silica  Sand  (2040)  medn  18'-7;  Volclay  bentonite  pel  lets  7-5'?  Pioneer 
Qorrete,  Inc,  pea  gravel  5*— 31?  bentonite  3'-2';  cmcrete  great  steel  wel  1 protector  with  lock. 


Hnari<s: 


frame  fto  I nmncrac  log 

Fran  lb  C&plogical,  Dolling,  and  Vfater  CbnditkjE  ad  S&rpling 

O'  .5'  Ttp  soil;  crrassicral  sand  and  gravel  (<20%);  black;  silty  lean;  cronies. 


.5'  6’ 

6'  15’ 

15'  18' 


Organic  soil;  silt  (50%),  sand  (50%);  dark  brown;  oocasicml  iron  stained  gravels  up 
to  15"  (<5%);  chips  of  glass,  wood  and  coal;  fill  naterial. 

Organic  fill  naterial;  occasicral  sands  (<5%)  meetly  cla^  silts  (90%);  chips  cf 
glass,  wood,  and  mils;  less  glass  and  wood  @11';  swaip  naterial;  very  ti^nt;  possible 
seep  @13'. 

Sand;  interbedded  sand  and  fine  grained  silts;  sand  (75%),  silts  (25%) ; mottled; 
coarse  grained;  scfcangular  to  angular  granitic  sard;  highly  pemeable  beds  c£  sand 
interbedded  with  tight  beds  of  clayey  silt;  sand  lenses  1-15'  thick,  clay  lenses  5' 
thick;  bails  less  than  1 GFM;  contains  possible  tail  material. 
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Stiller  and  Associates,  Inc- 

Gtnsultdng  biologists  - Geologists  - BrginBees 


iomranG  wzl  kg 

Hole  feme  I 

State:  Montana  Qurfeys  Silver  Bcw  Bujacfe  SBC  CEEQA  a:  Mgfaa^S-12  

Kspl  Eescsdptiye  I 

Icrafcianc  T 3J  R 8W  Sec  24  Tract  CEP  Iaaticn:  Near  Missoula  Gulch,  500*  S.  cfe  Oanternial  Averae 

fete  Bale  CTO  hrs.Date  Bale  1230  to.  Drilling 

texcdad  ty:  PtnlaRy  Started:  12/04/85  QaipLeted:  12/04/85  DriliereRxsty  Gjipyy:  O'Keefe 
teUl  Dolling  RUofc  Me  ' tone!  Me 

Maia±  Cable  Tbol  Fluids  teei&ferter  PLanete^  5J?{  Tbol  diareta:  Orjaweta^  IS1  drive  shoe 

Total  B^pth  Total  Dqpth  Thtai  Bqptfa  Dialer  asi 

Drilled:  29.5*  Iteaned:  WA  C^ad  Below G-S- : 29.5*  T^pe  of  Casing:  2"  Flush  Threaded  WZ 

or  Interval  tecfaafced  Target  ItectaT^peaii 

Gags  of  Cringe  S±u  40  car  Scnee^d  Below  CLS.:  19.5'-29.5'  A^rifec^tiss.  Gulch  MluviinCqnth  Bekw  G-S.^/A 


UMEC  fflUlM  WAS:  YES 

Wall  Eeuekpad?  __ 

mi  Tfe^;  Koped? 
r»a3ter  Sirples  Tfckm?  _____ 

HBflbadal  tuples  Thkoi?  x 
B-iogs? 


Satie 

frhtrr  Level:9.55’  ESte: 


NO  Ifedsd  Itefaaml  cr  SO serf 

x _____  Mo  casing  in  bode* 

x _____  Qm  bottom  only. 

x _____  Slsfctei  vritii  MlTs  Knife. 

______  _____  Slotted  with  a taxh. 

x ______  ScnaaiBd  ly  polling  ^sarg. 

_____  Sa^oot, 

x Other  Cqpeclfy)  0.01"  factory  slot 

12/11/85  (§  1600  hrs. 


IteaeLsdng  Rnrtt  HP  Bei^t  Aboye  (+/-) 

tecriptioVjEle^atio^  Tbp  of  steel  veil  ps3tecter/5422.74ftj a*,  ^jbr  Below  GBL:  + L5Q1 

Ml  Arinins 

Qcnpleticn  Descriptions  Oolocado  Silica  Sand  (20-40)  mesh  29J5M5';  Volclay  bentonite  pel  lets  15'-5';  Pkresr 
Qcrcrete,  Inc,  pea  gravel  12.5'-3*.  Banicnite  plug  3'-2‘;  ocrorete  grout  steel  veil  protector  vzith  lock. 


RdttikJc: 


DRILLING  &©  IZHUOUC  IDG 


Ptoa  lb 
0 13' 

13'  26' 

26'  27' 

27'  29' 

29'  29.5' 


Qrolngical,  Pilling,  art  frfeter  Qrdi  turns  and  Sampling 

Silt;  silt  (90%),  sand  (10%),  occasional  gravel;  hrcun  silts;  increasing  snrall-  1/4't 
gravels  with  d^pth;  few  if  any  organics. 

&md  and  silt;  sand  (50%),  silt  (50%);  interbeddad  sand  and  silt  in  beds  5'-l';  sand  is 
nediiiTi  grained;  moderately  serted;  siiaxunded;  few  silts;  aaipositicn:  50%  qjartz,  25% 
feldspar,  25%  rrafics;  silts  are  dark  trowi  to  black;  finely  laminated;  mica  presort; 
occasional  clayey  la^er;  making  2 gpn  @ 15';  Missoula  Gulch  alluvion*  acre  ssnple  @ 18'. 

Sand;  sand  (80%);  fine-madiun  sand;  pearly  sorted;  alct  of  mafias,  micas;  clean,  very 
little  silt;  making  2 cpn  @ 26'. 

Sand  and  gravel;  clean  sand  (50%),  gravel  (50%);  ernpesitien  as  above;  sdaxurded  to 
sutsargolsr  sand  and  gravel;  gravel  rp  to  3/8";  makes  alct  cf  >25  gm 

Bedrock;  qjartz  mcrccnite;  very  bard  drilling,  can't  drive  casing. 
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page  2 of  GEr-12 
FleM  feraretjra's  Nfeasunad  Vfoile  Drilling 


Depth 

S.C.  (adjusted) 

& 

18' 

540 

6A 

25' 

460 

6.5 

26' 

530 

6.5 

27' 

520 
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SHller  aid  Associate,  Ire. 

Gtraulting  l^ctaQogists  - Otologists  - Engineers 


K2UUCKUG  VHX.  KG 


States  Mcntana 
lecpl 


Gbunty:  Silver  B^w 


Bod ject:  SBC  CEEdA 


Bale  ferae 
cr  Nuba: 


GS-13A 


location:  T 3N  R 8W  Sec  24  Tract  CBA.  location:  10Q1  Ei  cf  SBC,  500  yards  EL  cf  GEHJ2 

Ebte  Bde  1000  hrs.IMe  Hale  " ~ " Ddlling  ~ 

feudal  by;  Onlavy  Started;  12/05/85  Gbnpleted:  12/B/85  PnllFri^ike  O'Keefe  Qaipery:  O'Keefe 

rHll  DnJ  ling  \ UlotHale  IteanedMe 

Method:  Cable  Ibol  Fluids  Dsad^feter  Dianeter:  55"  Tbol  dianstgr  Diameter:  75"  drive  shoe 

Ifctal  E^th  Ibtal  D^th  Ibtal  depth  nuraitpr  and 

trilled:  30 3 Earned;  M/A  CesedBelowGLS^  17,5  Typeof  Casing;  4"  flush  thireded  E\C 

feigner  fitaaal  teferated  l^rgst  Efecter  T^pe  and 

Chge  cf  Casing: 250"  Steel  cr  Scrnaed  Below  CLS.:  12.5 '-17.5 1 Ajiiftr:  £B3  Mluviiin Dqpth  Below  Gi>.:N 


CORING  BeDffMEICN  WIS:  YES 
fell  fevelcped? 
fell  Ttest  Rirped? 
feta:  Stirples  fateh? 


fetosriaL  S^ipLes  'Eaten?  x 
B-logs? 


ND 
x 

X 

X 


X 


Static 

feta:  Level:  6.20  Cade:  12/18/85 


fettad  Rrfrrstod  cr  Scnaaied 

No  casing  in  tale. 

Open  bottom  oily. 

Slotted  with  Mill 1 s Khife. 

__  Slotted  with  a torch. 

Streened  by  pilling  casing. 

SbhooL. 

x Ottar  (pacify)  0.03"  factory  slot 


featuring  Point 

CEscript  iciVELewBtim:  Tfcp  of  steel  veil 
fell  Amins 


!€>  Heicftt  Aboue  (+/-) 
..15  a cr  Below G^.: 


1.65' 


Gaipletion  Description:  Qolcra±>  Silica  Sand  (8-12)  mssh  155-10*;  Volclay  bartonite  pellets  IQ1— 9*;  rath 
material  ard  Pioneer  Qorrete,  Inc,  pea  gravel  9-3*;  baitonite  plug  3'— 2'y  ocrcrete  grout  steel  vel 


with  lock. 


Remarks:  feld  broke  at  2CL5*  vhile  pilling  steel,  left  10*  cf  steel  in  bere  bole  frem  30^-2025'. 

rmruNG » n Trnrrrerf:  icn 


Firm 

lb 

Geological , trilling,  and  fetor  Ocnditirns  and  Sampling 

0 

3.5' 

Silt;  dark  hroun  to  black  clayey  silt;  micas,  pyrite;  few  sand  grains  (10%);  stick 
moist. 

3.5' 

8.0' 

Silt  and  sand;  dark  trevn  to  black  silt;  mre  sand  than  above,  agaxKiiTHtely  (20%);  so 
clay;  moist. 

8.0' 

15' 

Silty  sard;  sand  (70-80%);  dark  browv-black  silt  matrix;  sufcrorded;  fair  serting;  qjai 
dominant  mineral;  traces  cf  clay. 

15' 

23' 

Sand;  medium  to  coarse;  poorly  sorted;  granitic  parent  material;  few  silts;  blac 
di foolers  sanple;  making  5 cpn  @ 20'. 
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23'  29' 

29'  30.5' 


^rd  and  gravel;  coarse;  makes  slot  cf  R.Q  @ 23'; 
glanced  off  scnetiiLrg  hard  @ 24s.  1 


locks  like  WEHttaed  bedrock;  stee 


Bsdrcdc;  qaartz  ira^dte;  to  H^;  very  lard;  can't  drive  casing. 


Piald  ferarTeters  Measured  Curing  Etlllirp 

P=£*h  S.C.  (adjusted)  jsi 

20'  1490  6.1 

23s  1140  6.5 
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.qHUpr  and  Asrnciates,  Inc. 

Qtnsulting  ^drologists  - Otologists  - Bigineacs 


KNQCRQGVEILIQG 


States  Mcntana  QuAy  Silver  Baw  Object:  SBC  &KIA 

legal  De^optrwe 


Hole  Jfece 
or  Hubs- 


Locati ons  T 31  R 8W  Sec  24  Tract  CBA  Torafckrs  25'  W,  of  G5-13A  

EatB  Bale  H00  hrs.E&te  Bale  Dtilling 

tteocuted  by:  Unlavy  Started:  12/06/85  Qiplfiteds  12/06/85  DdllersMike  O'Keefe  Otnpays  O'Keefe 
Drill  Qdlling  PDct  ttde  ftearaed  Babe 

frfetirds  Cbblelbol  Plikte  teacffifeter  Piam^Ers  55”  Ibol  diameter  PiaieteES  7 5/8V  drive  dre 

Tbtal  Dq^ii  Total  E^th  TbtaL  Dgpfch  Oiaied^  ard 

ESril  led;  34*  Reamed:  N/'A  CasedBelowGS.:  34*  TypeofC^isings  6"  Steel 

Vfek^rfc.  or  Irtevel  ferirrated  Tbnget  Ife ter  Type  ad 

Gags  a£  Casing;  9CH  40  cr  Screened  BslcwG^.;24l~288a!nd  31l-32l^grifrr:  3£  Mluvirrn  Eipth  Below  &S.:N/A 


HKEG  H^KLftOCN  V«S:  YES  ID 

Well  Developed?  x 

Ml  Ifesfc  Rjgpad?  ______  x 

Mato:  ^ten?  _x 

*%fcETial  SnplSS  X 

Ei-inge?  x - 


M&ted  J^cfeiated  cr  ScsBasd 
_____  Ifc  casing  in  hole. 
x 

x Slotted  vnlh  Mill's  Knife. 

x Slotted  with  a torch. 

Sxeenad  by  polling  casing. 

Sari  cut. 


Static  ______  Otto  (specify) 

Met  level:  5.75  Date:  12/19/85 

frtesoring  Rdnt  M?  Mrjht  Above  (+/-) 

PFtoi porxyTflevRti m:  Ttp  of  steel  veil  px»tectcr/544Q.64riur/^^)cr  Below  (LS.: +.5 

Ml  Jfeznbus 


Gcnpletim  Description:  34*  of  6"  steel  casing;  drive  shoe;  open  bottom?  torch  cut  perfcraticns  fron  31'-  32*; 
perforated  with  mills  knife  24  * —28 1 ; locking  cap. 


Rased©:  OxOdn't  pull  steel  casing,  left  in  hole. 

IMPS  my  TJIHTCOC  KB 


Rrm 

lb 

Geological , Drilling,  and  Vteter  Qxrfi  toons  and  .Snpling 

0 

3.5' 

Silt;  dark  Iron  to  black  cl aysy  silt;  micas,  pyrite?  few  sard  grains  (10%);  sticky, 
moist. 

3.5’ 

00 

. 

o 

Silt  and  sard;  dark  iron  to  black  silt;  mere  sard  than  above,  apprcsdnately  (20%);  sore 
clay;  moist. 

8.0' 

15' 

Silty  sard;  sard  (70-80%);  dark  fcrawt-black  silt  matrix;  siixarded;  fair  scrting; 
qjartz  domrent  mineral;  traces  of  clay. 

15' 

22' 

Sand;  median  to  coarse;  poorly  sorted;  granitic  parent  material;  few  silts;  black 
discolors  sample;  making  5 cpn  @ 20'. 

22' 

34' 

Sard  ard  gravel;  coarse;  granitic  sard  and  gravels  ip  to  3/8";  gravels  are  siiangular; 
granitic  capcsitim;  sard  as  above;  no  vater  at  25' , makes  vets:  again  at  28' . 
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34' 


Badmck;  qertz  nmzcnite;  \«y  herd;  risking  about  20  cpn. 


Field  EtararetEcs  Nfeasurad  Wiile  Polling 
Depth  S.C.  (adjusted)  pH 

20'  1510  6.2 
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firttlpr  and  A^ocdatss,  Ire. 

OtxEuItdrg  ideologists  - Gfeclogists  - Rxpreas 


M2GICRQG  VBCL  LOG 


State:  Mcncara 
Legal 


Qxrty:  Silver  Bow  Project:  SEC  QEHZLA 

Descriptive 


Sale  Jfcne 
cr  Hubs: 


rpSS-14 


TnrRHm;  TUR  /W  Sac  1 9 Tract  CED  Location:  ^ppxsdmately  200  yards  S.  cf  GS-08  an  Catholic  Gurch  prep 

Date  Sale  1630  hrs.mte  HsJe  1200  hrs.  ' Palling 

REcerdsd  by:  Djilavy  Started:  12/09/85  Garplered:  12/12/85  Ddllet^Miks  Q1  Keefe  QCnpany:  Q'Ksefe 

Drill  Polling  Hlot  Bole  ffeoaed  Rale 

Method:  Gable  Ttol  Fluids  Efead&feter  PjaietEg:  55"  Tbol  digreter  Bjaieber:  7, 5 " drive  shoe 

Total  EEpth  Tbtol  itpth  Ibtai  Depth  Qk^^fcer  and 

Polled:  63*  Itesnsd:  N/A  (faaed  Below  CIS. : 621  Type  of  C^ing:  2"  Flesh  Ihreedad  F*C 

weight  cr  Inteval  Ohoget  Sterka:  T^pe  and 

Gag?  c £ Casing:  £EH  40  cr  StrBBned  Below  CIS.:  52'-62l  A^nrifry;  SBC  Alluvion  DEpfch  Below  GS. :N/A 


hxgns  usmrumcN  ws:  yes  nd 


Sfethod  BadxzaiBd  cr  Screened 


fell  Le^elicped?  x 

fell  Test  Rnpad?  __  x 

fetor  S^nples  Tbten?  _____  x 

feteoal  Naples  Tbtaen?  _x 

Megs?  x . 


Static 

Water  level:  9.3'  Cane:  12/20/85  0 


_____  Mi  casing  in  hole. 

Qpen  bottom  only. 

Slotted  with  Mill's  Miife. 

_____  Slothed  with  a torch. 

_____  Stzeared  by  pulling  CBsin;;„ 

Sek  ca±- 

x Cfcha:  (specify)  0.01"  factory  slot 

hrs. 


feBSLcmg  Raint  M>  Bengal  Above  (+/-) 

Descripticrv^Ilaefcim:  Tfcp  cf  steel  veil  protector/5455. 23G«**eVdifcr  Below  GS.:  +1.6 

fell  Amlus  ~ J 

Ctnpletim  Pgrription:  Colorado  Silica  Sand  (20-40)  rresh  62,-°46';  Vole  lay  bantonite  pallets  46'-44';  Pianser 
Qxcrete,  Inc,  pea  gravel  44 8 — 3 ' ; bantenite  plug  3 1 —2  * ; concrete  grout  steer  veil  protector  with  lock. 


I&rarics: 


From  lb 

0 1' 

1*  3' 


3'  8' 

8'  12* 


12'  22' 


DKITUN3  M3  UlHIflUC  ICG 

Gdalogioal,  Palling,  ard feba:  QjdiHrns  and  S=npling 

Tcpeoil;  licjit  brown  silt;  octer. 

Fill  material;  concrete  slate,  retar,  silt,  sand. 

Fill  Notarial;  dark  brown  to  black  silt;  meetly  vcod  chips. 

Silty  sand;  silt  (50%),  sard  (50%);  dark  brown  to  black  silt;  fine  to  median  stoangula 
sand  cf  granitic  caipcsiticn. 

Silty  sand;  sand  (60%),  silt  (40%);  median  to  fine  sard  with  thin  (apprsdnately  05 
layers  cf  dark  brown  to  black  silts,  acme  greanidn  mottling;  a lot  cf  pyrite  and  micas 
possiblyscmetailings;  coresample@  12'. 
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22'  63'  Sand;  sand  (90%);  coarse,  subxmdsd  to  sinangular,  clean  sand;  heaving;  plenty  of  HpO; 

core  sanple  @ 28'  A few  gravels  (5%),  <l/4"  @ 35';  silts  are  orangish-red  @ 
^prodirately  25';  sards  are  heaving  bad  at  45';  very  little  silt;  oocasicral  gravels 
apptsdjrately  1/4'’  fron  35*  to  63'. 


Field  feraieters  Nfeasuted  Vhile  Drilling 
Depth  S.C.  (adjusted) 


15' 

312 

22* 

516 

28" 

785 

35’ 

1050 

50' 

1600 

63' 

1590 
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SHllpr  ad  Associate*  Inc. 

QssulfcLng  Bpkalogists  - (^ologisfcs  - Engineers 


KMMS  WII,  UOG 


Mcntara  Gfcmtys  Silver  Bow 


States^ 

Lspl 

lasticyg  T 3N  R 8W  Sec  24  Tract  CAB 


h 


tej edts,  SE£  CEK1A  or  Mute: 

Descriptive 
JcTBidcm  S.  cf  SC,  Old  Mi  Itelctim  Plant 

__„  rolling 


■13V  (Dasp)  and  GS-15B  (Sallow) 


Date  Site  1530  hrs.Dste  Bhle  1630  hrs. 

fended  by;  Dunlavy  Cartels  12/12/85  Ctnpletei;  12/16/85  Etei  Partite  O'Keefe  Cfcnpny: 
mil  DdLllirij  MJotEble  te^Me 

M^±o±  Chble  Tbol  Fluids  Cte3&atar  55”  Tbol  diarreter  OLaiete;  75 

Tbtal  D^th  Thtal  I^sth  Ibfcal  E^pth 

mi  lad;  32'  IteaBdi  N/A  Cased  Bela*  GLiL : 32' 


O'fesfe 


drive  shoe 


fev$±  cr 

itep  of  Casirg:  3CH  40 

UMM9  HOSmETO*  feSs 
fell  Ds/elqped? 
fell  Tfesh  Rnped? 
fete  Espies  Uctan? 
feteial  Ssrples  oatei? 
B€o^? 


Interval  tetesLEd 
cr  Saten&i  Be3o*(LS.:27'- 


Diases’  am 

T^pe  cf  Qgdrep  2"  Flush  Threaded  RC 

fede  T^pe  and 


l^rget 

02*  A Apife;  SC  Alludim  Efefpth  telcw  G5L dVA 


YES 


ID 


(T-FB 

HMhrri  RyfrralB^  ac  Srorod 


Static 

fete  teed:9.48* 


X 

Na  in  hole. 

X 

Q?ai  bobbon  cnly • 

X 

Slotted  with  Mill's  ftiife. 

Slotted  with  a torch. 

X . 

Screened  ly  pulling  casing. 

Seu  cut. 

x Otter  fsprofy)  0.01s9  f 

A & 9.75'  B [Meg 


12/17/85  @ 0420  hrs. 


+.92' 


fea&xdng  feint 

tem^doi/Elaatimg  Tcp  of  steel  well  protecta:/5445.28  or 
fell  Anm3lS  — — — QJVrv«y<?J> 

Qapletkn  E^mptiang  dal  cnrpledm;  Qolcteb  silica  Sand 

25  -24';  fetive  naterial  24-17;  teitaute  plug  17-16';  (20-40)  rttei  16'-3‘;  bentonite  plug  3-2';  crmete 
grout  steel  veil  protector  with  lock.  


I*#5  Eekpfc  Rxwa  (+/— ) 

:BakM  GsSoS 

l)  — 

(20-40)  rresh  32'-25';  Volclay  bentonite  pellets 


feoarte 


Flop  lb 

0 5' 

5'  13' 

13'  17' 

17'  25' 


EREEOMS  AD  HUE 


• r«  ei  ( 


Z IDG 


Qtoicgiral,  miling,  and  fete  Chrdifirns  ard  feqpliisr 
Tfcpsoil;  licfnt  brown  silt. 

Slag;  poured  man^nese  slag;  drills,  but  very  slowly  with  cable  tool,  mil  to  135' 
with  air  rotary;  mercpnese  to  135';  SKL,  = 85';  split  spcxn  sanple  @ 135'. 

Sand  ard  nonganese  chips;  sand  (30%);  with  angular  chips  cf  narppnese;  sand  is  black,  a 
faw  grains  of  vhite  to  pink  feldspar;  qplit  spocn  sanple  @ 15';  not  mrh  available  H^, 
hole  bails  dry  easily. 

Sand;  sand  (95%);  subangular  to  subrounfed;  poorly  sorted  sand;  black  manganese 
staining;  split  spocn  sanple  @ 195';  very  little  fine  grained  material. 
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25' 

29' 

29* 

32' 

Sand,*  sand  (95%);  clean  baavirg  sand;  no  longer  black,  new  las  ccargish  to  dark  fcrcwi 
silts;  ccnpcsitlm  cf  sard  is  sane  as  above. 

Sand;  sand  (70%);  coarse  angular  sand,  with  about  20%  fine  grained  silt  and  clay;  hale 
stays  epen;  no  B-^O  to  satple  fron  tedler* 


Field  Ihraretas  Insured  Vhile  Ddllirg 
Depth  S.C.  (adjusted) 


13.5' 

330 

15' 

410 

19.5’ 

520 

27' 

290 

33’ 

320 
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Stiller  and  Associates,  Inc. 

Consulting  Cynologists  - Geologists  - Engines 

MMTDRING  WB1  LOG 


State: 

Legal 


Montana  County:  Silver  Bow 


fesenptive 


Project:  SBC  CERCLA 


Hole  feme 
or  Nuben 


TS-01 


UKat1on:  . 22  Tract  AAQ  Location:  Ramsay  Flats  - 1/2  mile  WSW  of  Ransav 

^teWe  1030  hrs  Lfate  Hole  143d  hrs.  — — — y 


O'Keefe 

feared  Hole 


Recorded  byJBraun_  Sorted:  03/13/85  Cmpleted:  03/13/85  Driller:  Jim  Orr  CorcW 
^ 1 OnlTTii  _ TTOt^le  — — * J 

Method:  Cable  Tool  Fluids  Used:  14a ter Diaseten  6 5/8"  Diareter: 

Total  Depth  Total  Depth  ™ Diareto^  aS” 

_ Cased  Below  6.S.:  26.5'  Type  of  Casing:  4“  PVC 


Total  feptE 
Drilled:  26,5 


N/A 

flush  threaded 


Weight  or 

Gage  of  Casing:  Sch.  _ . 

ajRDG  lfeTAujcrrarasr^Es 

Well  Developed? 

Well  Test  ftuped? 
to ter  Samples  Taken? 

Material  Saiples  Taken?  x 

E-Logs? 


Interval  Perforate  Target  Packer  Type  arxi 

“ 'ar:Scrffire-;-~'”  6-S- :-#^_,!*yigrLSeC _?Huv,illn  Below  6.S. : N/A 


X 

_x_ 

X 


Static 

iteter  Level : 9,1'  Date:  03/13/85 

I**34™?  Po’nt  . • 

Qescnptiop/Elevation:  Recorder  housing  base:  -56G&A 
Well  Anrulus  """™  y — _=»  ^-=- 


ifethod  federated  or  Srarapjrarf 
___  Ho  casing  in  hole. 

___  Open  bottom  only. 

__  Slotted  with  Mill's  Knife. 

5'  intervals  ___  Slotted  with  a tort*.' 

__  Screed  by  palling  casing. 

Saw  cut. 

Other  (specify)  .Q30"factory  slot 


W Height  Above  (+/-) 
or  Below  6.S.:  + L5' 


Canpletion  Description:  8-14  mesh  inert  silica  sand  215'-13',  25'  bent  pellets;  cuttings  X2.75‘-2‘;  025' 
ucnL  pel  lets,  grout-in  recorder  housing  L751  to  surface; lock.  1 — " 


ferneries: 


DRILLING  AN)  UHOjOGIC  LOG 


Fran  To 

O'  4.25' 

4.25*  9.0' 

9.0'  12' 

12'  20' 

20'  26.5* 


Geological,  frill  inn,  and  Water  Condition  and  ^mlino 

Tail inps;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting  iron' stain, 

qtz.,  t-spar.,  mica,  mafics;  forms  claymatrix  aggregates,  scattered  wood  frags.;  frost 
out  at  3 ; water  seep  at  3‘. 

Silt;  black;  sandy,  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge.  Saturated  at  about  8 feet;  scattered  small  subangular  gravel  at  &5  to 

J T 06  Lt 


Gravel;  light  to  median  gray,  light  brown,  brown,  very  poor  sorting,  angular-subangular; 
qjartz,  feldspar ca;  rock  fragnents  up  to  .75  inch  dianeter. 


Silty  sand  and  gravel;  lt-med.  gray.  It  brown,  brown, 
above;  sane  water  at  15‘;  v.  clayey  in  part 


v.  poor  sorting,  same  lith  as 


Claystone,  siltstone;  It  gray-green,  blocky,  greasy  in  texture,  mica  flakes. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MMITDRING  UELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CER&A  or  Nmtoer:  TS-02 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  8‘  S of  TS-01,  Ramsay  Flats 

“Hate  Hole  1500  hrs  Date  Hole  i535"hrs.  Selling 

Recorded  by:  Braun  Started:  03/13/85  Coipleted:  03/13/85  Driller:  Jim  Orr  Ccnpany:  O'Keefe 
Drill  Drilling  FITat  Hole  feaisf  ttele 

tethod:  Cable  Tool  Fluids  Used:  Water  Disaster:  6 5/8“  Diameter:  N/A 

Total  Depth  ~ Total  Depth  Total  Depth  ””” “"“Diameter  and  flush  threaded 

Drilled:  7.6' Reamed:  N/A  Cased  Below  6.S.:  7.6*  Type  of  Casing:  4"  PVC 


Height  or 
Gage  of  Casing: 


Sch.  40 


Intent!  Perforated 
or  Screened  Below  G.S. 


DUUie  IKSTALLATTISrWSI  YES 
Hell  Developed? 

Hell  Test  Ftaped? 

Water  Samples  Taken? 
feterial  Samples  Taken?  x 
E-Logs? 


NO 


5'  intervals 


7.3' 


Date:  03/13/85 


Static 
Water  Level: 

feasuring  Point  * sxn.i1 

Description/Elevation:  Recorder  housing  base;  53Q&L  ftopa^ftp) 
Hell  Ami  1 us  — — 


Target  Packer  Type  and 

: 770'  Aqiifer:  SC  Tailings  Depth  Below  G.S.: 
Heftod  Perforated  oFS« 

_____  Ms  casing  in  hole. 

Open  bottom  only. 

_____  Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

_____  Screened  by  pulling  casing. 

_____  StM  cut. 

_x Other  (specify)  .Q3Q"fdctory  slot 


N/A 


H>  Height  ttove  (+/-) 
or  Below  6.S.:  +1.5' 


Completion  Description:  8-14  inert  silica  mesh  sand  7.5-2*,  25  bent  pellets;  grout-in  recorder  housing 
1.75'  to  surface;  lock. 


Roarks: 


From 

O' 


4.25' 


DRILLING  AM)  LITHOLOGIC  LOG 

To  Geological,  Drilling,  and  teter  Conditions  and  Saapling 

4.25'  Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting  iron 'stain, 
qtz.,  f-spar.,  mica,  mafics;  forms  clay-natrix  aggregates,  scattered  wood  frags.;  frost 
out  at  3*;  water  seep  at  3‘. 

7.6'  Silt;  black;  sandy;  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  1£LL  LOG 


Hole  Name 

State:  Montana  Cartty.  Silver  Bow  Project:  SC  CERCLA  or  Muter:  TS-03 

Legal  " Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  10'  W of  TS-01,  Ramsay  Flats 

‘ Date  Hole  0930  hrs  Date  Hole  1215  hrs.  Drilling 

Recorded  by:  Braun  Started:  03/14/85  Caipleted:  03/14/85  Driller:  Jim  Orr  Ccnpany:  O'Keefe 
Drill  Drilling  hlot  Hole  ftesraTlHfole 

fethod:  Cable  Tool  Fluids  Used:  Water  Diameter:  6 5/8"  Diameter:  N/A 

Total  r^th  - Total  Depth  Total  Depth  Diaieter  and  flush  threaded 

Drilled:  27* Reamed:  N/A Cased  Below  G.S. : 27' Type  of  Casing:  2“  PVC 


Weight  or 
Gage  of  Casing:  Sch.  40 


Interval  Perforated 
or  Screened  Below  6.S. 


DURING  INSTALLATTliniSr  YES 

Well  Developed?  

Well  Test  ftnped?  _____ 

Water  Samples  Taken?  

Material  Samples  Taken?  x 
E-Logs?  


NO 


5'  intervals 


Target  Packer  Type  and 

26.5'^16,5'  Aquifer:  SBC  Alluviun  Depth  Below  6.S. 
ted  dFSreened 
No  casing  in  hole. 

Cpen  bottom  only. 

Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 


N/A 


Static  x Other  (specify)  .030"factory  slot 

Water  Level:  9.67' Date:  03/15/85  — 

Measuring  PoTnE  * &n.S‘  (s^cyd)  MP  Height  AbqMe  (+/-) 

Description/Elevation:  Top  of  well  protector;  530^  (tope-map^  or  Below  6.S.: + 2.15' 

Well  Amilus 


Completion  Description:  Sand  pack  27-13',  25'  bent  pellets;  sand-gravel  fill  12.S-21,  '25'  bent  pellets; 
grout-in  wel  1 protector  1.751  to  surface. 


Remarks: 


DRILLING  AM)  LITHOLOGIC  LOG 


Fran  To 

O'  4.25' 

4.25'  9.0' 

9.0'  12' 

12'  20* 

20'  27' 


Geological,  Drilling,  and  Water  Conditions  and  Sapling 

Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting  iron  stain, 
qtz.,  f-spar.,  mica,  mafics;  forms  clay-matrix  aggregates,  scattered  wood  frags.;  frost 
out  at  3';  water  seep  at  3*. 

Silt;  black;  sandy;  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge.  Saturated  at  about  8 feet;  scattered  srral  1 subangular  gravel  at  &5  to 
9 feet. 

Gravel;  light  to  median  gray,  light  brown,  brown,  very  poor  sorting,  angular-subangular; 
quartz,  feldspar,mica;  rock  fragnents  14)  to  .75  inch  diameter. 

Silty  sand  and  gravel;  lt-med.  gray.  It  brown,  brown,  v.  poor  sorting,  same  lith  as 
above;  some  water  at  15';  v.  clayey  in  part 

Claystone,  siltstone;  It  gray-green,  blocky,  greasy  in  texture,  mica  flakes. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


HONTTCRlfKi  tfLL  LOG 


Hole  fane 

State:  Montana  fruity:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  TS-04 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  40'  U of  TS-01,  Ramsay  Flats 

bate  Hole  1215  hrs  Date  Hole  153d  hrs.  tailing  — ““  " 

Recorded  by:  Braun  Started:  03/14/85  Caopleted:  03/14/85  Driller:  Jim  Orr  Ccnpany:  O'Keefe 
Drill  Drilling  Pilot  Hole 

tethod:  Cable  Tool  Fluicfe  Used:  Water  Diameter:  6 5/8"  Diameter:  N/A 

Total  Depth  Total  Depth  total  Depth  Diameter  arid  flush  threaded 

Drilled:  27' Reamed:  N/A Cased  Below  6.S.:  27'  Type  of  Casing:  2"  PVC 


Weight  or  Interval  ferfbrated  — Target 

Gage  of  Casing:  Sch.  40  or  Screened  Below  6.S.:  26*746'  Aqpifer:  SBC  Alluviun 


DURING  INST/tLATTOniCr  YES 
Well  Developed? 

Well  Test  ftuped? 

Water  Sanples  Taken? 

Kjterial  Ssples  Taken? 
E-Logs? 


NO  Method  Perforated  or  Screened 

_____  No  casing  in  hole. 

Open  bottom  only. 

Slotted  with  Hill's  Knife. 

5'  intervals  Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 


Packer  Type  and 
Depth  Below  G.S. 


N/A 


Static  x Other  (specify)  .030"factory  slot 

Water  Level:  9.5' Date:  03/14/85  ~ " 

Measuring  Point  * XH7. -i  Height  Abcve  (+/-) 

Uescription/Elevation:  Top  of  well  protector;  5385^(trpoffaW- or  Below  6.S.: + 2.0* 

Well  Annulus 


Completion  Description:  Sand  pack  27'-13',  .25'  bent,  pellets;  sand  fill  12.75'-2't  .25*  bent,  pellets; 
grout-in  well  protector  1.75'  to  surfaceT"! ock. 


Ranarks: 


DRILLING  AM)  LITHOLOGIC  LOG 


From 

To 

Geological,  Drilling,  and  Ifater  Conditions  and  Sapling 

O' 

4.25' 

Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting  iron  stain, 
qtz.,  f-spar.,  mica,  mafics;  forms  clay-natrix  aggregates,  scattered  wood  frags.;  frost 
out  at  3‘;  water  seep  at  3'. 

4.25' 

9.0' 

Silt;  black;  sandy,  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge.  Saturated  at  about  8 feet;  scattered  snail  subangular  gravel  at  85  to 
9 feet. 

9.0' 

12' 

Gravel;  light  to  medium  gray,  light  brown,  brown,  very  poor  sorting,  angular-subangular; 
quartz,  feldspar ,mica;  rock  fragnents  up  to  .75  inch  diameter. 

12' 

20' 

Silty  sand  and  gravel;  lt-med.  gray.  It  brown,  brown,  v.  poor  sorting,  same  lith  as 
above;  seme  water  at  15';  v.  clayey  in  part 

20' 

26' 

Claystone,  siltstone;  It  gray-green,  blocky,  greasy  in  texture,  mica  flakes. 
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Stiller  and  Associates,  Inc. 

Consulting  hydrologists  - Geologists  - Engineers 


MONITORING  kEi  LOG 


Montana  County:  Silver  Bow 


Project: SBC  CERCLA 


Hole  to® 
or  Muter: 


TS-05 


State:  _ 

Legal  “ Descriptive 

Location:  T 3N  R 9U  Sec  22  Tract  AAP  bastion:  20*  S of  TS-01,  Ramsay  Flats  

Date  "Me  ISlThrs  tote  Hole  1800  hrs.  Wiling 

Recorded  by:  Braun  Started:  03/14/85  Ccxplefed:  03/14/85  Driller:  Jim  On*  Company:  O'Keefe 
Drill  Drilling  Pilot  Hole  “ Staled  Hole 

Method:  Cable  Tool  Fluids  Used:  Water  Di*ter:  6 5/8"  Diameter: 

Total  KpSi 


Drilled:  27* 


"Total  Depth 
tad:  N/A 


Total  Depth 
Cased  Below  6.S.: 


27' 


Diameter  arS“ 

Type  of  Casing:  2"  PVC 


N/A 

flush  threaded 


Weight  or  Interval  SFferiwated  Target  Packer  Type  and 

Gage  of  Casing:  Sch,  40  or  Screened  Below  6.S.:  26716'  Aqpifer:  SBC  Alluvium  Depth  Below  6.S. 


DURING  INSTALUTTllWr  YES  NO 
Well  Developed?  x 

Well  Test  ftuped?  __  x ' 

feter  Sanples  Taken?  __  x 

Mi  ferial  S^ples  Mot?  x 
E-togs?  x 


Static 

feter  level : 9.86'  Date: 

Measuring  PoTnf 


Method  Perform  ted  dFEaneened 
_____  §to  casir-g  in  hole. 

Qpan  bottm  only. 

' Slotted  with  Mill's  Knife. 

5’  intervals  _____  Slotted  with  a torch. 

" Scrm®d  by  pulling  casing! 

Sa«  cut. 

Other  (specify)  .Q30"factory  slot 


N/A 


03/15/85 


Height  Above  (+/-) 
or  Below  6.S.:  +2.40' 


Dscriptian/Elevation:  Top  of  well  protector;  S30&1 
fell  Annulus 

Completion  Description:  Sand  pack  27'-13';  .25'  bent,  pellets;  sand  fill  12.75'-2‘,  .25'  bent,  pellets; 
grout- in  well  protector  L/6'  to  surfaceTTocE 

Ranarks: 


DRILLING  MD  LimOGIC  LOG 


Fran 

To 

Geological,  Drilling,  and  Water  Conditions  and  Saqplin^ 

O' 

4.25' 

Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting  iron  stain, 
qtz.,  f-spar.,  mica,  mafics;  fonns  clay-matrix  aggregates,  scattered  wood  frags.;  frost 
out  at  3';  water  seep  at  3*. 

4.25' 

9.0' 

Silt;  black;  sandy;  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge.  Saturated  at  about  8 feet;  scattered  snail  subangular  gravel  at  8^  to 
9 feet. 

9.0' 

12' 

Gravel;  light  to  medium  gray,  light  brown,  brown,  very  poor  sorting,  angular-subangular; 
quartz,  feldspar  .mica;  rock  fragnents  up  to  .75  inch  diameter. 

12' 

20s 

Silty  sand  and  gravel;  It-med.  gray.  It  brown,  brown,  v.  poor  sorting,  same  lith  as 
above;  same  water  at  15';  v.  clayey  in  part 

20' 

tjo 

CVI 

Claystone,  si! ts tone;  It  gray-green,  blocky,  greasy  in  texture,  mica  flakes. 
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Stiller  and  Associates,  Ire. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WEI  IDG 


Hole  Hare 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  fiutser:  TS-06 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  15'  S of  T5-Q2,  Ramsay  Flats 

Date  Hole  0725  hrs  Date  Hole  08lS“hrs.  “ unsung 

Recorded  by:  Braun  Started:  03/15/85  Gmpleted:  03/15/85  Driller:  Jim  Orr  Company:  O'Keefe 
Drill  Drilling  Pilot  Hole  ftesssff  IfoSe 

Method:  Cable  Tool  Fluids  Used:  Uater  Diameter:  6 5/8"  Diameter:  N/A 

Total  Depth  ““Total  Depth  USTtepfiSo  ' Dimeter  and  flush  threaded 

Drilled:  81  Ragged:  N/A  Cased  Below  G.S.:  8*  Type  of  Casing:  2"  PVC 


Height  or  Interval  ferfarated 

Gage  of  Casing:  Sch.  40  or  Screened  Below  6.S.:  7*1-2' 


DLRINS  INSTALLATiaTtfST  YES 
fell  Developed? 

Hell  Test  Raped? 
teter  Staples  Taken? 

Material  S&ples  Taken? 
E-Logs? 


NO 


Target  Packer  Type  and 

Aquifer:  SBC  Tailings  Depth  Below  6.S. 


Static 

Hater  Level  

Measuring  Point 


9.75’ 


Method  Perforated  arTjareered 
_____  Ho  casing  in  hole. 

Open  bottosi  only. 

______  Slotted  with  Mill's  Knife. 

5'  intervals  __  Slotted  with  a torch. 

_____  Screened  by  pulling  casing. 

Saw  cut. 

x Other  (specify)  .Q3Q"factory  slot 


N/A 


tote:  03/18/85 


_T4f7-T 


M*  Height  Above  (+/-) 
or  Below  6.S.:  +2.5' 


Desaription/Elevation:  Top  of  well  protector;  Sa^L-ftepe-^ap) 

fell  Annulus 

Completion  Description:  Sand  pack  S'-lS'u^1  bent  pellets;  grout-in  well  protector  125*  to  surface;  lock. 


Roarks: 


DRILLING  AN)  LITHOLOGIC  LOG 


Fran 

O' 


4.25' 


To  Geological,  Drilling,  and  feter  Conditions  and  Sapling 

4.25'  Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting  iron  stain, 
qtz.,  f-spar.,  mica,  nafics;  forms  clay-natrix  aggregates,  scattered  wood  frags.;'  frost 
out  at  3‘;  water  seep  at  3*. 

8.0'  Silt;  black;  sandy,  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  k£LL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SC  CERCLA  or  f&eber:  TS-07 

Legal  ^ Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  15*  E of  TS-02,  Rarsay  Flats  

“ fteteTSTe  (B15  hrs  Date  Hole  0900  hrs.  Drilling  “ 

Recorded  by:  Braun  Started:  03/15/85  Gmpleted:  03/15/85  Driller:  Jim  Orr  Ccnpany:  O'Keefe 

Drill  ~ DnTITrg  PHot  Holt  ReaiBd  Hole 

fethod:  Cable  Tool  Flejids  Used:  Water  Dianeter:  6 5/8j|  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diane  ter  and  flush  threaded 

Drilled:  7.51  fesraed:  N/A  Cased  Below  G.S.:  7.51  Type  of  Casing:  2"  PVC 


Height  or 

Gage  of  Casing:  Sch.  40 


Interval  Perforated 
or  Screened  Below  6.S.:  7' 


-2' 


DURING  U6TALLATIDRrWSr  YES 
Hell  Developed?  __ 

Well  Tat  Pucped?  _____ 

Hi  ter  Sarples  Taken?  __ 

Material  Samples  Tafc&s?  x 
E-Logs? 


N3 


Target  Packer  Type  and 

Aqpifer:  SBC  Tailings  Depth  Below  G.S.: 


_x_ 

x_ 

X 


~fethod  Perforated  or 

_____  No  casing  in  hole. 

Cpen  bottoa  only. 

_____  Slotted  with  Mill's  Knife. 
5'  intervals  _____  Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 


N/A 


Static  x Other  (specify)  .Q30"factory  slot 

Water  Level:  9.67'  Date:  03/18/85 

I’teasjring  Point  — — „ 5317.0  W*  Height  Above  (+/-) 

Description/Elevation:  Top  of  veil  protector;  5305 L (topo  imp)  or  Below  6.S.:  +2.39' 

Well  Annulus  — — — __ 


Completion  Description:  Sand  pack  73-13 u25'  bent  pel  lets;  grout- in  wel  1 protector  125*  to  surface; 
lock. 


tesarks: 


Frtn 

O' 


4.25' 


DRILLING  AM)  LTIlClJQGIC  LOG 

To  Geological,  Drilling,  and  teter  Conditions  and  Sampling 

4.25'  Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting  iron  stain, 
qtz.,  f-spar.,  mica,  rrafics;  forms  claynratrix  aggregates,  scattered  wood  frags.;  frost 
out  at  3';  water  seep  at  3‘. 

7.5'  Silt;  black;  sandy,  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge. 
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Stiller  did  Associates,  Inc. 

Consulting  Hydro! ogists  . Geologists  - Engineers 


MONITORING  WELL  HE 

Hole  N®b 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  fkatoer:  TS-12 

Legal  “ Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  approx.  300  feet  south  of  TS-01,  Ramsay  Flats 

date  Hole  "Bate  Hole  ' Dunlavy/  Drilling 

Recorded  by.tXinlavy  Started:  04/02/85  Qapleted:  04/02/85  Driller:  Braun  Carpany:  Stiller  and  Assoc. 
Drill  Drilling  Hole  Reamed  Hole 

Method:  Bucket  Auger  Fluids  Used:  tone  Diameter:  4“  Diameter:  N/A 

Total  Depth  Total  D^ith  “"TatlTTlepth  Diaoeter  and  Csnented 

Drilled:  10*  Reared:  N/A  Cased  Below  Q.S.:  10'  Type  of  Casing:  2"  PVC 

Ueic^it  or  Interval  Perforated  Target  Packer  Type  and 

Gage  of  Casing:  Sch.  40  or  Screened  Below  G.S.:  10* f8*  Aquifer:  SBC  Alluviun  Depth  Below  G.S. : N/A 


DURING  1NSTALLATOTMT1  ES 

NO 

Method  Perforated  or  Screened 

yell  Developed? 

X 

No  casing  in  hole. 

Uell  Test  ftaped? 

X 

Open  bottaa  only. 

yater  S&qples  Taken? 

X 

Slotted  with  Mill's  Knife. 

Kitenal  Ssples  Taken? 

X 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 

Static 

teter  Level:  8.5' 

Date: 

x $&  cut. 

x Other  (specify)  Open  Bottcm 

04/02/85 

Measuring  Point"  ’ W Height  Above  (+/-) 

Description/Elevation:  Top  of  PVC  / o Csur^y^)  or  Below  6.S.:  + 8' 

klell  Ami  1 us  1 — — — L ' 

Completion  Description:  Sand  pack  10*-14*,  25*  bent  pellets;  tailings  fill  4'-1.5',  grout  in  well  protector 
1.5'  to  surface. 


Remarks: 


DRILLING  AW)  LimOGIC  LOG 


From 

01 

3' 


To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

3'  Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 
qtz.,  f-spar.,  mica,  mafics;  frost  out  at  3'. 

3.5'  Sand,  fine  grained;  mod. -poor  sorting,  qtz.,  f-spar,  micas,  mafics,  granite  sand. 


3.5'  7.5'  Clay;  dark  brown  to  gray,  green,  sticky,  cohesive,  reduces  micas. 

7.5'  10'  Sand;  coarse,  mod-poor  sorting,  rounded,  mostly  qtz.  and  rafics,  little  f-spar,  dark 

gray-green,  coarse  gravels  .5-2"  at  10'. 


III-37 


Stiller  and  Associates,  Inc. 

Consulting  Ideologists  - Geologists  - Engineers 


MWTQR1NS  UE1L  LOG 

Hole  fee 

State:  Montana  County:  Silver  Bow  Project:  SBC  CER&A  or  lister:  TS-13 

Legal  Oilmptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  approx.  300  feet  south  of  TS-01,  Ramsay  Flats 

tetiTETe  “““Tate  Hole  ”0uniavy/  Drilling 

Recorded  by: Elinl a vy  Started:  04/02/85  Completed:  04/02/85  Driller:  Braun  Company:  Stiller  and  Assoc. 
Drill  ' Drilling  Pilot  Hole  Reamed  Hole 

Method:  Bucket  Auger  Fluids  Used:  None  Diameter:  4"  Diaieter:  N/A 

Total  fipGra  Total  Deptts  Total  Depth  Biimeter  and'  Cemented 

[rilled:  10*  teased:  N/A  Cased  Below  6.S.:  10'  T>pe  of  Casing:  2“  PVC 

Height  or  interval  Perforated  Target  Packer  T>pe  and 

fege  of  Casing:  Sch.  40  or  Screened  Below  6.S.:  10*1&L  kpiferz  SBC  Alluvion  Depth  Below  6.S. : N/A 


DURING  lf5TALLATIOniSr~VES 

NO 

Method  f^rfbrated  or  Screened 

Hell  Developed? 

X 

No  casing  in  hole. 

Hell  Test  Pimped? 

X 

Qpen  bottom  only. 

Slotted  with  Mill’s  Knife. 

Hater  Saiples  Taken? 

X 

teterial  S^ples  Taken? 

X 

Slotted  with  a torch. 

E-Lo^? 

X 

Screened  by  pulling  casing. 

Static 

Hater  Level : 6.7* 

Date: 

x Saw  cut. 

x Other  (specify)  Open  Bottom 

04/02/85 

Measuring  Point  * , W Hei^it  Above  (+/-) 

[fesan pti or/El eva  ti m : Top  of  PVC/  ) or  Below  G.S.: +8] 

yell  Annulus  * 7 ~ 

Completion  Description:  Sand  pack  1Q‘-14I,  25"  bent,  pellets;  tailings  fill  4'-1.5',  grout  in  well  protector 
1.5*  to  surface. 

Ranarfes: 

DRHJJNS  AND  LTMLOGIC  LOG 


Fraa 

Tc 

O' 

3.5 

3.5' 

4.0 

4.0' 

7.0 

7.0' 

10* 

Geological,  Drilling,  and  Hater  Conditions  and  Sampling 

Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 
qtz.,  f-spar.,  mica,  rcafics;  frost  out  at  3'. 

Sand,  fine  grained;  nod. -poor  sorting,  qtz.,  f-spar,  micas,  mafics,  granite  sand. 

Clay,  dark  brown  to  gray,  green,  sticky,  cohesive,  reduces  micas,  olive  green  @ 6',  mica 
throughout. 

Sand;  coarse,  mod.-poor  sorting,  mod.-rounded,  mostly  qtz.,  dark  gray-green,  loose 
caving  sand. 
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Kfsa 


ATTACHMENT  III-B 

SILVER  BOW  CREEK  MONITOR  WELL  DEVELOPMENT  LOGS 
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MultiTech 


j 


Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  GS-Oi 

WETL  DATA 

PROJECT:  Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 8W  Sec.  17  Tract  CDDD  

Well  Location  (Narrative  Desc.)  North  bank  of  Silver  Bow  Creek, 

approximately  1/2  mile  west  of  Rocker. 

Well  Depth  (Ft.)  14.5'  Diameter  (In.)  4"  Perf.  Interval  9. 5 '-14. 5 1 
Static  Water  Level  3.39  Stick  up  +1.6*  M.P.  Desc.  Floor  of 

recorder  housing. 

Meas.  Date/Time  2/6/85:1412  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 


Date  2/6/85  Start  1430  Finished  1715  Total  Development  Time  4hrs. 

2/7/85  0830  * 0945 


Est.  Yield  at  Start  1-2  gpm 


Est.  Yield  at  End  1-2  gpm 


Equipment:  (&iiler)Sand  Pump  Conpr essor ^Surge  Bloc^Dri  1 1 ing 


Other  (Specify) 


Desc.  of  Equipment  Hand  bailer  and  4"  custom  surge  block. 

Dev.  Additives  Used  N/A  

Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  & Turbidity:  At  Start  Clear  becoming  silty  At  End  Fairly 

clear  water,  suspended  silts. 


Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  10  min  SWL  4.1'  Trend  Slow 


Operator  Pat  Dunlavy Water  Quality  Samples  Taken:  Yes  (^NcT) 

Remarks:  Easy  to  hand  bail  well  dry.  Slow  recovery.  Surged  quite  a bit  of 

silts  into  hole  and  bailed  out,  but  still  getting  some  fine  silts  in  hole. 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  GS-Q2 

WELL  DATA 

PRQJH2T:  Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 8W  Sec.  17  Tract  CDDD  

Well  Location  (Narrative  Desc.)  North  bank  of  Silver  Bow  Creek, 

approximately  1/2  mile  west  of  Rocker. 

Wei  1 Depth  (Ft.)  6.2'  Diameter  (In.)  4"  Perf.  Interval  1 1 -6 1 

Static  Water  Level  4.3  Stick  up  +2.2'  M.P.  Desc.  Floor  of 

recorder  housing. 

Heas.  Date/ Time  2/6/85:1425  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 

Date  2/6/85  Start  1440  Finished  1730  Total  Development  Time  4hrs. 

2/7/85  0840  ‘ 0950 

Est.  Yield  at  Start  <1  gpm Est.  Yield  at  End  <1  gpm 


Equipment:  (jailer}  Sand  Pump  Compressor  (Surge  Block)  Drilling 


Other  (Specify) 


Desc.  of  Equipment  Hand  bailer  and  4"  custom  surge  block. 


Dev.  Additives  Used  N/A 


Desc.  of  Packer  & Surface  Seals  N/A 


Water  Color  & Turbidity:  At  Start  Clear  turned  silty  At  End  Silty 


Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  10  min  SWL  4.9 1 Trend  Slow 

Operator  Pat  Dunlavy Water  Quality  Samples  Taken:  Yes  (^No^) 

Remarks : Very  little  water  in  hole,  can  almost  surge  all  water  out,  bails 

dry  with  2-3  bails.  Did  not  clear  up. 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  GS-03 

WELL  DATA 

PROJECT:  Name  SBC  CERCLA  State  Montana  County  Silver  Dow 

Location:  T 3N  R 9W  Sec.  13  Tract  DCBC  

Well  Location  (Narrative  Desc.)  North  bank  of  Silver  Bow  Creek, 
near  the  town  of  Silver  Bow. 

Well  Depth  (Ft.)  23  Diameter  (In.)  4"  Pert.  Interval  13 '-23' 

Static  Water  Level  6.35  Stick  up  +1.2'  M.P.  Desc.  Floor  of 

recorder  housing. __ 

Meas.  Date/Time  2/6/85:1015  hrs.  Aquifer  Silver  Bo w Creek  Alluvium 


DEVELOPMENT  DATA 


Date  2/6/85  Start  1030  Finished  1630  Total  Development  Time  4hrs. 

2/7/85  0900  ' 0100 


Est.  Yield  at  Start 


5 gpm 


Est.  Yield  at  End 


5 gpm 


Equipment ^Baile^feand  Pump  Compressor  (^urge  Block) Drilling 


Other  (Specify) 


Desc.  of  Equipment  Hand  bailer  and  4"  custom  surge  bloc!:. 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  & Turbidity:  At  Start  Clear At  End  Clear  at 

top  some  suspended  silts. 

Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  1050  SWL  6.32'  Trend  Same 

Operator  Pat  Dunlavy Water  Quality  Samples  Taken:  Yes 

Remarks : Started  to  get  clear  after  bailing  approximately  30  gallons  and 

no  more  surging. 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  GS-04 

WELL  DATA 

PROJECT:  Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 9W  Sec.  13  Tract  DCBC  

Well  Location  (Narrative  Desc.)  North  bank  of  Silver  Bow  Creek, 

near  the  town  of  Silver  Bow. 

Well  Depth  (Ft.)  81  Diameter  (In.)  4"  Perf.  Interval  3 1 — 8 * 

Static  Water  Level  7.66  Stick  up  +1.4' M.P.  Desc.  Floor  of 

recorder  housing. 

Meas.  Date /Time  2/6/85:1015  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 

Date  2/6/85  Start  1030  Finished  1630  Total  Development  Time  7hrs. 

2/7/85  0900  ' OlOO 


Est.  Yield  at  End  <1  gpm 


Est.  Yield  at  Start  <1  gpm 

Equipment  (^Bailer^iand  Punp  Compressor  (Surge  Block)  Drilling 


Other  (Specify) 


Desc.  of  Equipment  Hand  bailer  and  4"  custom  surge  block. 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  & Turbidity:  At  Start  Clear At  End  Silty 

Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  1100  SWL  8.1'  Trend  Slow, 

same  as  before. 

Operator  Pat  Dunlavy Water  Quality  Samples  Taken:  Yes 

Remarks:  Not  enough  water  to  surge  up  and  down.  Just  surged  sediments  in 

to  hole  and  bailed.  Got  some  coarse  sands  and  inert  frac  sand  at  end. 
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Stiller  and  Associates , Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  GS-Q5 

WFTJ.  DATA 

PROJECT:  Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 9W  Sec.  16  Tract  BCD 

Well  Location  (Narrative  Desc.)  Miles  Crossing,  Konda  Ranch,  appro; :imately 

75 1 N of  SS-14 . _ 

Well  Depth  (Ft.)  29.5'  Diameter  (In.)  4"  Berf.  Interval  29* -19' 

Static  Water  Level  7.3  Stick  up  +1.91 M.P.  Desc.  Top  of  steel 

casing. 

Meas.  Date/ Tima  3/19/85:0920  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 

DEVELOPMENT  DATA 

Date  3/19/35  Start  0925  Finished  0945  Total  Development  Time  20  min 

Est.  Yield  at  Start  apo.  5_  gpm  Est.  Yield  at  End  >10  gpm 

Equipment:  Bailer  Sand  Punp(ConpressorJfeurge  Block  Drilling 

— Other  (Specify) 

Desc.  of  Equipment  100  cfm  Ingersol-Rand  compressor  with  6*  stinger  

Dev.  Additives  Used  N/A  

Desc.  of  Packer  & Surface  Seals  N/A  

Water  Color  & Turbidity:  At  Start  Dark  brown  to  red At  End  Clear 

Static  Water  Level 

After  Development  : Time  After  Dev.  Ended  1 min  SWL  7.6'  Trend  Very  Rapid 
Operator:  Pat  Dunlavy  Water  Quality  Samples  Taken pH  & DO 

Remarks : Very  muddy  at  first,  after  only  about  2 min.  Water  started  to 

clear  up  and  there  was  a significant  increase  in  yield. 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  GS-Q6 

WELL  DATA 

PROJECT:  Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 9W  Sec.  16  Tract  BDC  

Well  Location  (Narrative  Descj  Miles  Crossing,  Konda  Ranch,  approx.  150 

feet  East  of  GS-05. 

Well  Depth  (Ft.)  29.5'  Diameter  (In.)  4"  Perf . Interval  29' -19* 

Static  Water  Level  7.42  Stick  up  +1.9'  M.P.  Desc.  Top  of  steel 

casing . 

Meas.  Date/Time  3/19/85:0830  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 

Date  3/19/85  Start  0830  Finished  0920  Total  Development  Time  50  min 

» _ 

Est.  Yield  at  Start  < 1 gpm Est.  Yield  at  End  >1  gpm  

Equipment:  Bailer  Sand  Punp(^ompressqr^Surge  Block  Drilling 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Ingersol-Rand  with  61  stinger. 

Dev.  Additives  Used  N/A  

Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  & Turbidity:  At  Start  Dark  brown,  turbid  At  End  Milky  White 

to  clear. 


Static  Water  Level  After 

Development  : Time  After  Dev.  Ended  2 min  SWL  9.73'  Trend  Rapid  Recovery 

5 min  8.20' 


Opera tor_ 
Remarks: 

recovery. 


Pat  Dunlavy water  Quality  Samples  Taken: 


pH  & BO- 


Cleaned  up  fair ly  wel  1 , obv ious  increase  in  yield.  Very  rapid 
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Stiller  and  Associates t Inc. 


Helena,  Montana 
Well  No.  GS-Q7 


WELL  DEVELOPMENT  DATA 
HELL  DATA 

PROTECT:  Name  SBC  CERCLA  State  Montana  County  Silver  Bow 

Location : T 3N  R 7W  Sec . 19  Tract  AAC 

Well  Location  (Narrative  Desc.):  South  East  comer  of  Butte  SBC  Citv- 

Countv  Shoo  conplex. 

Well  Depth  (Ft.)  160 8 Diameter  (In.)  4"  Perf.  Interval  13Q8-160' 

Static  Water  Level  23.80  Stick  up  +2.01  MJP.  Desc.  Too  of  steel 

casing.  __ _ _ 

Meas.  Date/Time  12/18/85  0900  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 

Date  12A8/85Start  0915  Finished  1015  Total  Development  Time  1 hour 


Est.  Yield  at  Start  approx . 5 ovm  Est.  Yield  at  End  approx.  5 gpm 

Equipment:  Bailer  Sand  Puop  Compressor  Surge  Block  Drilling  _________ 

Other  (Specify) 


Desc.  of  Equipment  100  cfm  Smith  (Drv  Air  ) 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A 

water  Color  & Turbidity:  At  Start  Clear  (30  seconds) , then  very  turbid. 

At  End  Fairly  clear,  very  slight  siltiness  

Static  Water  Level  After 

Development  : Time  After  Dev.  Ended  1020  SWL  30.3'  Trend  Fast  Recovery 
Operator  Pat  Dun  law  Water  Quality  Samples  Taken:  No 

Remarks:  Cleaned  up  pretty  well  
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Stiller  and  Associates,  Inc. 


Helena,  Montana 
Well  No.  GS-08 


WELL  DEVELOPMENT  DATA 
wftj.  DATA 

PROJECT:  Name  SBC  CEiCLA  State  Montana  County  Silver  Bow 

Location;  T 3N  R 7W  Sec . 19  Tract  CBA  _ 

Well  Location  (Narrative  DescJ  100 1 South  of  George  adjacent  to  MSP 
Well  Depth  (Ft.)  145.5’  Piaster  (In.)  4"  PVC  Berf.  Interval  125.5,-145.5t 
Static  Water  Level  11.29  Stick  up  +1.35  M.P.  Peso.  Top  of  steel 
Me as.  Date/Tine  12/18/85  1215  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 

DEVELOPMENT  DATA 

Date  12/18/85Start  1215  Finished  1250  Total  Development  Tine  40  min 

ESt.  Yield  at  Start  approx.  5 crom  Est.  Yield  at  End  approx.  5 crom 

Equipment:  Bailer  Sand  Punp  Compressor  Surge  Block  Drilling  _______ 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  Corroressor  (Dry  Air) 

Dev.  Additives  OSed  N/A 

Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  & Turbidity;  At  Start  Clear  approximately  10  sec.„  then  very 

turbid.  ___________________________ 

At  End  Clear  

Static  Water  Level  After 

Development  : Time  After  Dev.  Ended  1255  SWL  50*  Trend  Very  quick 

recovery  but  slowing 

Operator  Pat  Dunlaw Water  Quality  Sanpies  Taken:  No 

Remarks: 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 
Well  No.  GS-09 


WELL  DEVELOPMENT  DATA 

MU 

PRQJBCT:  Name  SBC  CBRCLA State  Montana  County  Silver  Bow 

Locations  T 3N  R 7W  Sec . 19  Tract  CM 

Well  Location  (Narrative  Desc.)  10 1 South  East  of  Gg-08 

Well  Depth  (Ft.)  75.5s  Diameter  (In.)  4"_PVC  Perf,  Interval  60.5* -75.5* 

Static  Water  Level  10.32*  Stick  up  +1.10*  MJ?.  Desc.  Tod  of  steel 

Meas.  Pate/Time  12/18/85  1215  hrs.  ftouifer  Silver  Bow  Creek  Alluvium 

DEVELOPMENT  DATA 

Date  12/18/85Start  1300  Finished  1330  Total  Development  Tine  30  min 

Est.  Yield  at  Start  approx.  5 crom  Est.  Yield  at  aid  approx.  £ gpm 

Equipment:  Bailer  Sand  Punp  Compressor  Surge  Block  Drilling  

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  Compressor , (Drv  Air) 

Dev..  Additives  Dsed  N/A _ 

Desc,  of  Packer  fc_Sur£ace  Seals  NZA.. . 

Water  Color  s Turbidity;,  At jgtart  Clear  at  first , jthen  very  turbid 
Sad  Fairly_clear 
Static  Vfeter  Jevel  After 

Development^:  Time^After  Dev  v Bided  7 1332  SWL  401  T^end^  Recovery  is  very 

quick  

C^efator  ^PatJDunlavy Water  Quajj-tv ^Sanples  Takaij  No 
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Stiller  and  Associates.  Inc. 


Helena.  Montana 


set  I.  EEVELOPMBHr  DATA  Well  Mo.  GS-10A 

WELL  DATA 

PROJECT:  feme  SBC  cerclr,  State  Montana  Countv  Silver  Bow 

Location:  T 3N  R 7W  Sec.  19  Tract  AAC 

Well  Location  (Narrative  Desc.)  ICP-IS1 * * 4 *  West  of  GS-07 

Well  Depth  (Ft.)  110*  Diameter  On.)  2"  Perf,  Interval  100 8 -110 9 

Static  water  Level  20.3  Stick  up  +.88  MJ.  Desc.  Top  of  steel 

Meas.  Date /Time  1/07/86 _X000_hrs. Aquifer  Silver  Bow  Creek  Alluvium 

DEVELOPMENT  DATA 

Date  _l/07/86  Start  1000  Finished  _1030„  Total  Tin**  30_min 

» 

Est.  Yield  at  Start  approx.  5 crom  Est.  Yield  at  Old  approx . 5 gpm_ 

Equipment:  Bailer  Sand  Pimp  Compressor  Surge  Block  Drilling  

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  conpressor  (Drv  Air) , Garden  Hose. 

Dev.  Additives  Osed  N/A 

Page*  Ql  Packer  k Surface  Seals  N/A  ...  

Water  Color  k Turbidity;  At  Start  Clear  At  End  Slightly 

s i ltv 

Static  jfeter  Level  After 

Development  Time  After  Dev.  Ended  1035  SWL  60.0*  Trend  Fairly  Quick 
Operator? . Dunlavy,  D.  HazenWater  Quality  Sapples  Taken:  No 

Remarks;  Used  rubber  garden  hose  to  blow  out  approx irately _60 1 _of_2 0- 

4 0_jnesh _f  rac_sand , _To  t al_Dept  h_j=_Jl  1 0 1 . __  _ 
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Stiller  and  Associates,  Inga 


Helena,  Montana 


WELL  DEVELOPMENT  DA1A  Well  No.  GS-10B 

WELL  DATA 

PROJECT;  SBC  CERCIA  State  Montana  Countv  Silver  Bow 

Location;  T 3N  R 7W  Sec.  19  Tract  AAC 

Well  Location  (Narrative  Desc.)  lO'-lS*  West  of  GS-07 

HBH  P^th  (Ft.)  29V  _ D^apetey  (In.)  2" Perf,  Interval  19' -29' 

Static  water  Level  19.9  Stick  up  +.81  M.P.  Desc.  Top  of  steel 
Meas.  Date /rime  12/18/85  0900  hr  s.  Aquifer  Silver  Bow  Creek  Alluvium  Tailings 

DEVELOPMENT  DATA 

Date  12/1 8/8 SStart  1015  Finished  _1045_  Total  Development  Time  30  min 

Eat.  Yield  at  Start  < 1 opto  Est.  Yield  at  Bid  < 1 gpm 

» 

Efampmefitf  Bailer  Sand  Pup  Compressor  Surge  Block  Drilling  

Other  (Specify) 

Desc.  of  Bailment  100  cfm  Smith  compressor  (Dry  Air) 

Dev.  Additives  Used  n/A 

QL  £ Surface  Seals  N/A  ...  

Water  Color  £ Turbidity;  At  Start  Very  turbid  At  End  Turbid 
Static  water  Level  After 

Development  j_  Time  After  Dev.  Bided  1046  SWL  29.3'  Trend  Can't  tell 

Operator  Pat  Dunlaw  water  Quality  Samples  Taken;  No 

Remarks;  Couldn't  evacuate  nuch  water  due  to  perforations  above  S.W.L. , 

only_able  to_blow_out  fine  mist. 
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Stiller  and  Associates,  Xnc^ 


Helena.  Montana 


JfeU  HLJ3S-11 


weu.  data 


PROJECT:  Name  SBC  CffldA 


State.  _ Montana  Coimtv  Silver  Bow 


location:  T 3N  R 7W  Sec.  19  Tract  CBA 

Well  Location  (l&rrative  Desc.)  IQ9  West  of  GS--09 

Well  Depth  (Pt.1  18*  Diameter  (In.)  2"  Pert . Interval  08 9 -18 8 

Static  Water  Level  11.15  Stick  +1.1' SJE*.  Peae^^T-opjf  _stee  1 

Meag.  Date/Time  12/18/85 J.215  hrs._  Aquifer  Silver  Bow  Creek  Alluvium 


Date  12/18/85Start  1330  _J345__  Total  Development  Tiiee  15  min 

Bst.  Yield  it  Start  < 1 cron  , litt  XMM  it  Bad_<J._gpm.  

gaUBB^ti.  Bailer  Sgogi  Fw  Ccopressor  Surge  S©dL  Drilling 

Other  (Specify) 

Desc.  of  Equipment  100  cfm i Smith  conpressor  (Dry  Air) 

Dealt  Maitises.  Peed  m/a  ...  __ 

2t  P^et  £ Qjlfaee.  geajff , fl/A  

Hater  Color  & Turbidity:  At  start  Clear  mist  At  End  Clear  mist 

States,  mtgjc:  i&an 

Development  j_  Time  After  Dev,  aided  1346  Sffl.  11.451  Trend  Good  recovery 
didjiotjevacuate  much  water. 

Operator  Pat  Dunlaw Water  Quality  Samples  Taken:  No 

Remarks:  Can*t  evacuate  nuch  water  due  to  perforations  above  S.W.L. . only 
get  a fine  mist. 


DEVELOPMENT  DATA 
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Stiller  and  Associates,  Inc 


Helena f Montana 


WELL  DEVELOPMENT  DMA  Well  No.  GS-12 

pft!m 

PROJECT:  Name  SBC  CERCLA  State  Montana  County  Silver  Bow 

Location:  T 3N  R 8W  Sec.  24  Tract  CBD  . 

Well  Location  (Narrative  Desc,)  Near  Missoula  Gulch,  approximately  5001 

South  of  Centennial  Avenue.  __________ 

Well  Depth  (Ft„)  29.5  Diameter  (In-)  2"  Ferf.  

Static  Water  Level  9.62s  Stick  up  +1.45  M-P-  Desc.  Top  of  steel 
Meas.  Date/Time  12 A 8/85  1540  hrs.  Aquifer  Missoula  Gulch  Alluvium 

nEVETfPMQir  DATA 

Date  12/18/85Start  1545  Finished  1605  Total  Development  Time  20  min 

Est.  Yield  at  Start  > 10  gpm  Est.  Yield  at  &*d  > 10  gum 

Equipment:  Bailer  Sand  Punp  Conpressor  Surge  Block  Drilling  _______ 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  conpressor  (Dry  Air)  

Dev.  Additives  (feed  N/A 

Desc.  of  Packer  & Surface  Seals  N/A  

Water  Color  & Turbidity:  At  Start  Turbid  At  End  Clear 

Static  Water  Level  After 

Development  : TimeAfter  Dev.  Ended  1606  SWL  10.0 'Trend  Very  Quick 

Operator  Pat  Dunlavy Water  Quality  Sasples  Taken:  No 

Remarks : 
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Stiller  and  Associates , Inc 


Helena,  Montana 
Well  No.  GS-13A 


WELL  DEUm  DATA 
WELL  DATA 

PROJECT:  tfame  SBC  CEPCLA  State  Montana  County  Silver  Bow 

Location:  T 3N  R 8W  Sec,  24  Tract  CBA 

Well  Location  (Narrative  Desc.)  North  of  SBC  approximately  200  yards  South 

of  Centennial  Avenue  

Well  Depth  (Ft.)  17,5 8 Diameter  (In.)  4"  Perf.  Interval  12 .5' -11. 5' 
Static  Water  Level  6.20  Stick  up  -frl.626  M.P.  Desc.  Top  of  steel 
Meas.  Date/Tirae  12/18/85  1625  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 

ragvErmcEwr  e^vea 

Date  12/18/85Start  1645  Finished  1715  Total  Development  Time  30  min 

Est.  Yield  at  Startapprox . £ gpm  ESt.  Yield  at  End  approx.  5.  22B 

Equipment:  Bailer  Sand  Punp  Conpressor  Surge  Block  Drilling  ___________ 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  conpressor  (Drv  Air)  

Dev.  Additives  Seed  N/A 

Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  & Turbidity:  At  Start  Very  turbid,  black  At  End  Fairly 

clear,  slight  turbidity  

Static  Water  Level  After 

Development  : Time  After  Dev.  Bided  1716  SWL  7.0  Trend  Fairly  Quick 

Operator  Pat  Dunlaw  water  Quality  Sanples  Taken:  No 

Remarks:  
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Stiller  and  Associates,  Inc. 


Helena,  Montana 
Well  No._GS-14 


WELL  DEVELOPMENT  DATA 

mu,  mm 

PROJECT:  Marne  SBC  CERCLA  State  Montana  Countv  Silver  Bow 

Location:  T 3N  R 7W  Sec,  19  Tract  CCD 

Well  Location  (narrative  Peso.)  approximately  200  yards  South  of  GS-08 

Well  Depth  (Ft.)  62*  Diameter  fin.)  2"  Perf.  Interval  52 '-62* 

Static  Water  Level  9.00*  Stick  up  +1.61  M.P.  Desc.  Top  of  steel 
Meas.  Date/Time  12/18/85  1410  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


Date  12/18/85Start  1410  Finished  1500  Total  Development  Time  50  min 
Bst.  Yield  at  Start  < 1 gpm  Est.  Yield  at  End  a<  1 Grom 


Equipment:  Bailer  Sand  Pu mp  Ccnpressor  Surge  Block  Drilling  ________ 

Other  (Specify) 

Desc.  of  Equipment  100  cfm  Smith  compressor  (Dry  Air)  

Dev.  Additives  Osed  N/A  


Desc.  of  Packer  & Surface  Seals  N/A 

Water  Color  & Turbidity:  At  Start  Clear,  alot  of  20-40  mesh  frac  sand. 

At  OkS  Still  mostly  frac  sand.  

Static  W&ter  Level  After 

Developisent  : Time  After  Dev.  Ended  W A SWL  a///9  Trend 

Operator  Pat  Dunlaw Water  Quality  Samples  Taken:  No 

Remarks:  Silica  sand  in  hole  at  22* . able  to  blow  sand  out  to  50 1 . used 

rubber  garden  hose  returned  1-7-86 * blew  out  frac.  sand.  T.D.  =62'. 
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Stiller  and  Associates,  Inc 


Helena,  Montana 


VELL  DEVELOPMENT  DATA  Well  No.  GS-15A  Deep 

Well  No.  GS-15B  Shallow 

W=TJ.  Dftm 

PROJECT:  Name  SBC  CERQA State  Montana  Countv  Silver  Bow 

Location:  T 3N  R 8W  Sec.  24  Tract  CAB 

Well  Location  (Narrative  Desc.)  South  of  Silver  Bow  Creek  at  old  Mn 

reduction,  plant,  two  dual  conpleted  wells. 

Well  Depth  (Ft.)  32*  Diameter  (In.)  2"  PVQ  Perf.  Interval  27-32'  A.  0-15'B 
Static  Water  Level  9.5'A  and  9.8'BStick  up  +0.91  MJ?.  Desc.  Top  of 

steel ___ _ __ ___  ____ _ _ ... _ ...  ___ 

Meas.  Date/Time  12/18/85  1625  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


XPMENT  DATA 


Date  12/18/85  Start  1630  Finished  1645  Total  Development  Time  15  min 
Est.  Yield  at  Start  < 1 gpm Est.  Yield  at  Qk3__ < 1 cipm . 


Equipment:  Bailer  Sand  Pimp  Cmpre^or  Surge  Block  Drilling  _____ 

Other  (Specify) 


Desc.  of  Bnuicment  100  cfm  Smith  comoressor  (Drv  Air)  

Dev.  Additives  Dsed  N/A 

Desc.  of  Packer  & Surface  Seals  N/A  

Water  Color  & Turbidity:  At  Start  Clear  both  A and  B At  End  Clear  A & B 

Static  Water  Level  After 

Development:TiffieAfterDev.Bnded  1646  SWL  9.5’A,  9.8’B  Trend  Can't  tell 

Operator  Pat  Dunlavy y&ter  Quality  Sanples  Taken:  No 

Remarks:  Couldn't  evacuate  anv  water  due  to  perforations  above  S.W.L.  in 
both  15A  and  15B.  
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  TS-Q1 

WFTJ.  DATA 

PROJECT:  Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 9W  Sec.  22  Tract  AAD 

Well  Location  (Narrative  Desc.)  Ramsay  Flats  1/2  mile  WSW  of  Ramsay. 
Well  Depth  (Ft. ) 26.5'  Diameter  (In.)  4*'  Ferf.  Interval  26* -16' 
Static  Water  Level  9.9 1 Stick  up  1.5*  MP  Desc.  Top  of  housing 
Meas.  Date/Time  3/14/85:1420  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 

Date  3/14/85  Start  1420  Finished  1520  Total  Development  Time  1 hour 


Est.  Yield  at  Start  approx.  J.0  gpm  Est.  Yield  at  End  approx.  10  gpm 
Equipment:  Bailer  Sand  Punp(^oiTpressorJ^^ge  Block^)rilling 


Otter  (Specify) 


Desc.  of  Equipment  Ingersol-Rand  100  cfs  and  4"  custom  surge  block 

Dev.  Additives  Used  N/A 

Desc.  of  Packer  & Surface  Seals  N/A ___ 

Water  Color  & Turbidity:  At  Start  Med,  brown,  turbid  At  End  Fairly  Clear 

Static  Water  Level  After 


Development  : Time  After  Dev.  Ended  1540  SWL  9.9'  Trend  Fast 


Operator  Pat  Dunlavy Vfeter  Quality  Sanples  Taken:  y^Yesj  (jo/  -pH-  &— DQ- 

Remarks : Cleaned  up  fairly  well.  Water  flowing  clean  with  few,  very  fine 

sands . 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  TS-03 

WELL  DATA 

PROJECT:  Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 9W  Sec.  22  Tract  AAD _ ^ 

Well  Location  (Narrative  Desc4  10'  W of  TS-01,  Ramsay  Flats. 

Well  Depth  (Ft.)  27 1 Diameter  (In.)  2"  Perf.  Interval  26. 5 '-16. 5' 
Static  Water  Level  9.6*  Stick  up  2.2 ' HP  Desc.  Top  of  steel 
Meas.  Date/Time  3/19/85:1115  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 

Date  3/19/85  Start  1115  Finished  1210  Total  Development  Time  55  min 

Est.  Yield  at  Start <1  gpm Est.  Yield  at  Old <1  gpm 

Equipment:  Bailer  Sand  Pump ^Cocmpressor^hurge  Block  Drilling 

Other  (Specify) 


Desc.  of  Equipment  100  cfm  Ingersol-Rand  and  2"  custom  surge  block 


Dev.  Additives  Used  N/A 


Desc.  of  Packer  & Surface  Seals  N/A 


Water  Color 

& Turbidity:  At  Start  Dk.  brown- red,  turbid  At  End  Milky  White-Clear 


Static  Water  Level  After 

Development:  Time  After  Dev.  Ended  1 min  SWL  9.71  Trend 

Operator  Pat  Dunlavy Vkter  Quality  Sanples  Taken 

Renarks: 


Quick  Recovery 

&--BO  ■ 
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Stiller  and  Associates,  Inc. 


Helena,  Montana 


WELL  DEVELOPMENT  DATA  Well  No.  TS-04 

WELL  DATA 

PROJECT : Name  SBC  CERCLA State  Montana  County  Silver  Bow 

Location:  T 3N  R 9W  Sec.  22  Tract  AAD  

Well  Location  (Narrative  Desc.)  20'  W of  TS-03 

Well  Depth  (Ft.)  27.5*  Diameter  (In.)  4"  Ferf.  Interval  26 .5* -16.5 1 

Static  Water  Level  9.35'  Stick  up  +2.0 ° MP  Desc.  Top  of  plastic  @ mark 
Meas.  Date/Time  3/19/85:1220  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVELOPMENT  DATA 

Date  3/19/35  Start  1220  Finished  1250  Total  Development  Time  30  min 
Est.  Yield  at  Start <1  gpm  Est.  Yield  at  End <1  gpm 


Equipment:  Bailer  Sand  Puii^^CoiipressorjBurge  Block  Drilling 

— Other  (Specify) 

Desc.  of  Equipment  100  cfm  Ingersol-Rand 


Dev.  Additives  Used  N/A 


Desc.  of  Packer  & Surface  Seals  N/A 


Water  Color  & 

Turbidity:  At  Start  Very  Dk.  brown,  turbid At  End  Milky  White 


Static  Water  Level  After 

Developrnent:Time  After  Dev.  Ended  2 min  SWL  9.51  Trend  Slowing,  but  quick 

recovery . 

Operator  Pat  Dunlavv Water  Quality  Sanples  Taken -pH-fr- BO- 

Remarks: 
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Stiller  and  Associates,  Inc. 


Helena 3 Montana 


WELL  BEWE1DP£®IT  DMA  Well  No.  TS-05 

ML  DATA 

PROJECT : Name  SBC  CERCLA  State  Montana  County  Silver  Bow 

location:  T 3N  R 9W  Sec.  22  "Bract  AAD 

Well  location  (Narrative  Desc.)  20'  S of  TS-Q1,  Ramsay  Flats 

Well  Depth  (Ft.)  27 1 Diameter  (In.)  4”  Perf . Interval  26. 5 1 -16.5* 
Static  water  level  9.8 1 Stick  up  +2.4 ' HP  Desc.  Top  of  steel  housing 
Meas.  Date/Time  3/19/85:1250  hrs.  Aquifer  Silver  Bow  Creek  Alluvium 


DEVEDDPMBff  DATA 

Date  3/19/85  Start  1250  Finished  1320  Total  Development  Time  30  min 


Est.  Yield  at  Start  approx.  1 gpm  Est.  Yield  at  End 


>1  gpm 


Equipment:  Bailer  Sand  Pirr^G^rpr^sor) Surge  Block  Drilling 


Other  (Specify) 


Desc.  of  Equipment  100  cfm  Ingersol-Rand 


Dev.  Additives  Used  N/A 


Desc.  of  Packer  & Surface  Seals  N/A 


Water  Color  & 

Turbidity:  At  Start  Very  muddy,  turbid  At  Etad  Milky-Clear 

Static  Water  Level  After 

Development:  Time  After  Dev.  Ended  2 min  9.9 1 Trend  Quick  recovery. 
Operator  Pat  Dunlavy  Water  Quality  Samples  Taken pifeS-^80® 

Remarks:  Cleaned  up  real  well,  good  flow,  good  recovery, 
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ATTACHMENT  III-C 
SILVER  BOW  CREEK  TENSIOMETER 
AND  LYSIMETER  LITHOLOGIC  LOGS 


V 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  UB1  LOG 


County:  Silver  Bow 


Project:  SBC  CERCLA 


Hole  Name 
or  Under: 


State:  Montana 

Legal  Deonptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAE  location:  20*  WSW  of  TS-04,  Rarasay  Flats 

“DateWTe  1400  hrs  Oats  Hole  1445’ hrs.  IHTTTng 

Started  03/13/85  Coweta*  03/13/85  Driller:  Jim  Orr  Oupany: 

Drilling 


TS-08 


Recorded  by:  Braun 
Drill 

fethod:  Cable  Tool 
Total  Depth 
Drilled:  4.0* 


Fluids  Used: 
“Total  Depth 
Renat  N/A 


N/A 


TO:  Hole 

8” 

Total 

Cased  Below  GSj  N/A 


- O^eefe 

fesreSTteSe 
Ware  ter: 

Uiaaeter  aST”'” 

Type  of  Casing:  2"  PVC 


N/A 


YES 


NQ 


Uei(^it  or 

Gage  of  Casing:  N/A 

OWNS  UGlPLLATmWS: 
fell  Oevelqied?  x 

tell  Test  Rjcped?  x 

Hater  Saoples  Takei?  x 

teterial  Saapte  Taken?  x 
E-Logs?  __  x 

Static 

Hater  Level:  Qate: 

Measuring  Point 

Description/Elevation:  5305'  (toper  map) 
Hell  Amu  1 us 


Interval  Perforated 
or  Screened  Below  &Sd  12-15' 


Target 

Aqjifen  Tailings 


Method  Perforated  or“S&^fflf 
No  casing  in  hole. 

Qpoi  bottom  only. 

Slotted  with  Mill's  Knife. 
Slotted  with  a torch. 
Screened  by  pulling  casing. 
Saw  cut. 

Other  (specify)  Lysimeter 


Packer  Type  and 
Depth  Below  GS:  N/A 


HP  Height  Abcwe  (+/-) 
or  Below  G.S.:  N/A 


CompletionDescription:  25'  bent  pellets  on  botton;  200  mesh  silica /PI  hater  slurry  4.0*  to  2.0';  back- 
fill  with  cuttings  to  Inconcrete  grout  in  steel  protector  r to"suriace. 

Raoarks:  Pulled  lysimeter  6/12/85,  unable  to  collect  sarple.  


DRILLING  AM)  UTHGLQGIC  LOG 


To  Geological , Drilling,  and  Hater  Conditions  arri  &splim 

4.0'  Tailings;  orange-brown,  buff,  gray  to  black,  v.f.-f.  sand,  silty  and  clayey  irpart; 
poor-fair  sorting;  mineral  stained  zones;  qtz.,  f-spar.,  mica,  mafics;  frost  out  at  3', 
veter  seep  at  3*. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  Ifil  LOG 


State: 

Legal 


Montana  County:  Silver  Bow 


Project:  SBC  CERCLA 


Hole  Mane 
or  Njiter: 


TS-09 


- . , Qesmptive 

Location:  T 3N  R ai  Sec  22  Tract  AAD  Location:  6'  W of  T5-08,  Ransav  Flats 

. ate  icTe  1515  hrs  fete  ttole  1545  hrs.  L1"  Drilling 

Ported  byijraun^  Started:  03/13/85  topleted:  03/13/85  Driller:  Jim  Orr  tana,,*  O'Keefe 

SiL  r ki  t , «TKb—  RTot  Itole  &W2 

Ifetto).  Cable  Tool  Fluids  Used:  N/A  Di*ter;  6“ 

KjLPT  ran**.  

Onl1ed._M M.  Cased  Below  6.S.:  N/A  T;tpe  of  Casing:  N/A 


N/A 


^9**  or  Interval  Perforated 

&ge  of  Casing:  N/A  or  Screened  Below  S.S.:  5 ? 

owns  uGjpujmrmr 


YES 


NO 


_x_ 

X 


tell  Developed? 
tell  Test  looped? 
teter  Saples  Taken? 

Material  Soples  Taken? 

E-Logs? 

Static 

Water  Level : N/A 

teasuring  Point 
Description/Elevation:  5305*  (toooraD) 

tell  Anrulus  ~ ~ r/ 


Date: 


N/A 


Tartpt 

5.5*  Aquifer:  Tailings 
'ffi^H^tefdrated  orSoBsai^ 

__  No  casing  in  hole. 

___  Open  tafcfcms  only. 

" Slotted  with  Mill's  Knife. 
_____  Slotted  with  a torch. 

__  Scroied  by  filing  casing. 
_____  S c*K  cut. 

x (liter  (specify)  Lysimeter 


Packer  Type  and 
Depth  Below  6.S.:  N/A 


Height  Above  (+/-) 
or  Below  6.S.:  N/A 


Completion  Description: 
with  cuttings  to  1.0*;  concrete 


25'  bent  pel  lets  on  bottom;  200  mesh  sil  ica/DI  water  slurry  6.0*  to4.0*;  backfill 
ete  grout  in  stee  protector  T to  surface;  TocE  ^ 2 - 


Remarks: 


Fran 

O' 

425* 


To 

4.25' 

6.0* 


drilling  and  litholqgic  log 

Geological,  Drilling,  and  teter  CorrfitiraK  and  ^lir^ 

Tailings;  orange-browi,  buff,  gray  to  black,  v.f.-f.  sand,  silty  and  clayey  inoart* 

^or-fair  sorting;  iron/copper  staining;  qtz.,  f-spar.,  mica,  mafics;  frost  out  at  3'! 
water  seep  at  3. 

Silt;  black;  sandy,  sandier  with  depth  grading  to  very  fine  grained  sand  with  slight 
greenish  tinge;  saturated  at  about  8 feet;  scattered  snail  subangular  gravel  at  8.5'  to 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MMTUR1MS  WBX  LOG 


Hole  Ute 

State:  Montana  Canty.  Silver  Bow  Project:  \SBC  CERQA  or  &nten  TS-10 

Legal  Qsorfptive  ' 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  6‘  W of  TS-09,  Ransay  Flats 

™"oeteHj]e  16dOTir5~0at£  Hole  m TirsT " ~Tn miig 
Retarded  by:  Braun  Started:  03/13/85  Coopleted:  03/13/85  Driller:  Jim  Orr  Corpany:  O'Keefe 
Drill  Drilling  KT5t  Hole  Pteasd  iHble 

Method:  Cable  Tool Fluids  [feed:  N/A  DiaBgten  6"  DiaiKter:  N/A 

Total  Depth  ' ” Total  Dspih  TotalT^ptb;  IGiisretM0  aid 

Drilled:  8.Q  Raa^d:  N/A  Cased  Below  6.S. : N/A  Type  of  Casing:  N/A 


Weight  or 
Gageof Casing:  N/A 

during  DermTnirasr 

Well  Developed? 
fefell  Test  ftmped? 

Water  Sanples  Taken? 
HaLerial  Sdrples  Taken? 
E-Logs? 


N/A 


Static 
Water  Level: 

Measuring  Point 
Oescriptiop/Elevation: 
Well  Arvulus 


Interval  Perforated  Target  Packer  Type  and 

or  Screened  Below  GLS.:  72'-?.5‘  Aquifer:  SBC  Qal  Depth  Below  G.S.:  N/A 

YES  NO  or  SaweOF 

__ x _____  No  casing  in  hole. 

x Open  bottom  only. 

_ x __  Slotted  with  Hill's  Knife. 

_x _____  Slotted  with  a torch. 

___ __  x _____  Greened  by  pull ing  casing. 

_____  S®sf  cut. 

x Other  (cecity)  Lysimeter 


Date:  N/A 


5305*  (topo'map) 


W*  Height  toove  (+/-) 
or  Below  Q.S.:  N/A 


Completion  Description:  ,25'  bent,  pel  lets  on  bottom;  200  mesh  si  1 ica/DI  water  slurry  8.0'  to  4.0'; 
backfill  with  cuttings  to  l1;  concrete  grout- in  steel  protector ~T^  surf aceTl ock.  ‘ ’ 


Ramrks: 


rpmi 


Lro^  To  Geological,  Drilling,  and  teter  Condi tiore  and  Siapling 

O'  4.25'  Tailings;  orange-brown,  buff,  gray  to  black,  v.f.-f.  sand,  silty  and  clayey  inpart; 

poor-fair  sorting;  iron/copper  staining;  qtz.,  f-spar.,  mica,  defies;  frost  out  at  3', 
water  seep  at  3'. 

425'  10.0*  Silt;  black;  sandy,  sandier  with  depth  grading  to  very  fine  grained  sand  with  slight 

greenish  tinge;  saturated  at  about  8 feet;  scattered  snail  subangular  gravel  at  8.5'  to 
9.0‘. 
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Stiller  and  Associates,  Inc. 

Consulting  Sexologists  - Geologists  - Engineers 


MONITORING  UELL  LOG 

Hole  tame 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Meter:  TS-11 

Legal  ' Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  6'  W of  TS-1Q,  Ramsay  Flats 

Date  Holt  0800  hrs  Date  Hole  (HUTTrs.  Uni  ling 

Recorded  by:  Braun  Started:  03/14/85  Conflicted:  03/14/85  Driller:  Jim  Qrr  Coipany:  O'Keefe 
Drill  Drilling  Hint  Hole  Reamed  Hole 

Method:  Cable  Tool  Fluids  Used:  Water  Piaster:  6“  Diameter:  N/A 

Total  ttp9T“  Total  Depth  fatal  Depth  ' ^ Diameter  arid 

Drilled:  10 toed:  N/A  Cased  Below  G.S. : N/A T>pe  of  Casing:  N/A 


Uei<£it  or 

Gage  of  Casing:  N/A 
DURING  INSTALLArttW  WAS:  YES 
Well  Developed?  _____ 

Hell  Test  FVnped?  _____ 

to  ter  Saples  Taken?  

to  Leri al  Sanpies  Taken?  x 
E-Logs? 

Static 

to  ter  Level : N/A 

feasiring  Point 


Interval  Perforated  Target 

or  Screened  Below  6.S.:  9.2'-9.5'  Aquifer:  SBC  Qal 

Method  Perforated  or  Screened 


NO 


Packer  T>pe  and 
Depth  Below  6.S.:  N/A 


Date: 


N/A 


No  casing  in  hole. 

Open  bottom  only. 

Slotted  with  Mill's  Knife. 
Slotted  with  a torch. 
Screened  by  pulling  casing. 
San  cut. 

Other  (specify)  Lysimeter 


K>  Height  toove  (+/-) 
or  Below  G.S.:  N/A 


Description/Elevation:  5305'  (topo  nap) 

Hell  Ami  1 us  — 

Canpletion  Description:  25*  bent  pel  lets  on  bottan;  200  mesh  silica/DI  water  slunry  10.0*  to  4D1;  backfil  1 
with  cuttings  to  concrete  grout-insteel  protector  lHS^surface;  loclc 


Roarks: 


From 


O' 


8' 


DRILLING  AM)  LITHOLOGIC  LOG 

To  Geological,  Drilling,  and  to  ter  Conditions  and  Stapling 

\ 

8'  Tailings;  orange-brown,  buff,  gray  to  black,  v.f.-f.  sand,  silty  and  clayey  inpart; 

poor-fair  sorting;  iron/copper  staining;  qtz.,  f-spar.,  mica,  mafics;  frost  out  at  3', 
water  seep  at  3'. 

9.5'  Sandy  gravel;  brown,  purple,  orange,  buff;  silty  and  clayey,  fair  to  poor  sorting; 

mineralized  staining;  saturated. 
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Stiller  and  Associates,  Inc. 

Consulting  tfyclnologists  - geologists  - Engineers 


MKITORINS  U2LL  LOS 


Stole  Nane 

State:  Montana  Canty:  Silver  Bow  Project:  SC  CEfdA  or  Muter:  TS-14 

Legal  ' Itesariptive 

Location:  T 3N  R 9W  Sec  22  Tract  AM  Lotion:  approx.  4'  S.  of  TST-04 

^ Hole  Drilling 

Recorded  by:Dunlavy  Started:  06/12/85  Cmpleted:  06/12/85  Driller:  Braun  Company:  Stiller  and  Assoc. 
Drill  Drilling  hlot  Itole  " fteffied  Hfele 

Method:  Bucket  Auger  Fluids  Used:  None  OisKte’:  4"  Waieten  N/A 

Total  Depth  Totel  Depth  " ToteT  Depth  IWafeter  art 

Drilled:  7.0*  feassad:  N/A  Cased  Below  6.S.:  N/A  Type  of  Casing: 


Weight  or  Interval  terforated  Target  lacker  Type  and 

of  Casing:  N/A  or  Sormied  Below  S.S.:  6.5* -6.8'  Aquifer:  SBC  Alluvion  Depth  Below  6.S.:  N/A 
DURINS  IMSFALLOTinS^:  YES  NO  'Method  Perforated  drT*af©siei~ 


Well  Developed?  _x 

Well  Test  Ptaped?  ____  JL 

teter  Samples  Taken?  _____  _x 

ttoterial  Sapte  Taken?  x 

E-Logs?  x 


No  casing  in  hole. 

Open  bottOB  only. 

Shotted  with  Mill's  Knife. 
Slotted  with  a torch. 
Screened  by  pulling  casing. 
Sag  cut. 


Static  x Otter  (specify)  Lysimeter 

Water  Level : N/A  tote: 

Me&airing  Point  . W Height  Above  (+/-) 

Description/Elevation:  5303*  (Topo  nap)  or  Below  S.S.:  N/A 

Well  Arralus 


Completion  Description:  200  mesh  sil ica/DI  water  slurry  7.0* -2.0*;  backfill  with  cuttings  to  1';  concrete 
grout  in  steel  protector  l.bE-su'ffaceTTock. 


Remarks: 


Froa 

To 

O' 

2.5' 

2.5' 

5.5' 

5.5' 

6.5' 

6.5' 

6.8* 

DRILLING  AN)  LITHOLOGIC  LOG 

geological , Drilling,  and  Water  Conditions  and  Saapling 

\ 

Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 
qtz.,  f-spar.,  mica,  mafics. 

Clayey,  sandy,  silt,  dark  brown-green,  organics,  roots,  moist,  cohesive. 

Sand;  med-fine  grained,  mod-sorted,  qtz.,  feld,  micas,  water. 

Sand;  coarse,  poorly  sorted,  qtz.,  feld. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 

MONITORING  HELL  LOG 


Hole  ftoe 

State:  Montana  County:  Silver  Bom  Project:  SBC  CERCLA  or  Muter:  TS-15 

Legal  Dsmptive 

Location:  T 3N  R 9W  See  22  Tract  ABA  Location:  approx.  4*  S.  of  TST-03 

Date  Hole  “~Tkte  Hale  “ Uniling 

Recorded  by: Dun! a vy  Started:  06/12/85  Completed:  06/12/85  Driller:  Braun  Carpany:  Stiller  and  Assoc. 
Drill  Drilling  Nlat  Hole  Reined  Hole 

lotted:  Bucket  Auger  Fluids  Used:  ftone  Oianeter:  4"  Diameter:  N/A 

Total  Opplft  Total  Depth  Sotai  tepdi  Dieter  aras 

Drilled:  5,0'  ftaed:  N/A  Cased  Below  S.S.:  N/A  Type  of  Casing: 


Weight  or 

Gage  of  Casing:  N/A 


Interval  Perforated 
or  Screened  Bel  cm  6.S. 


ukd£  wsrm/riarasrTEs 

Ifell  Developed?  

Well  T«t  Raped?  _____ 

Water  Samples  Taken?  _____ 

teterial  Samples  Taken? 

E-Logs?  _____ 

Static 

Water  Level:  N/A 


NO 


Date: 


Measuring  Point 

Description/Elevation:  5303*  (Togo  nop) 
tell  Annulus  — “ 


Target 

4.5s -4.8'  Aquifer:  SBC  Clay 
Method  Perforated  dF5oterad 

_____  to  casing  in  tele. 

° CteR  bofcta  only. 

_____  Slotted  with  Kill's  Knife. 

______  Slotted  with  a torch. 

____  Screened  by  pulling  casing. 

_____  Saw  ait. 

x Other  (specify)  Lysimeter 


Packer  Type  and 
Depth  Below  G.S. 


N/A 


MP  Height  Above  (+/-) 
or  Below  G.S.:  N/A 


Completion  Descr i pti on:20Qnesh  silica/DI  water  slurry  5D‘-2Di;  backf i 1 1 with  cuttings  to  1J3*;  concrete 
grout  steel  protectorl.O1  to  surface;  lock" 


feoarks: 


Froa 

O' 

2.5' 


DRILLING  AN)  LITHOLOGIC  LOG 

To  Geological,  Drilling,  and  Water  Conditions  and  Sapling 

- v-  V. 

2.5'  Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 
qtz.,  f-spar„  mica,  mafics. 

5.0'  Clayey,  sandy,  silt,  dark  brown-green,  organics,  roots,  moist,  cohesive. 
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Stiller  and  Associates,  Inc. 

Consulting  fydnologists  - Geologists  - Engineers 


lomouic  UBi  IDS 


Hole  toag 

State:  Montana  County:  Silver  Bow  Project:  SC  CERtXA  or  Hite*:  TS-16 

Lecpl  Descriptive  = = 

Location:  T 3N  R 9H  Sec  22  Tract  ABA  Lootion:  approx.  4 8 S.  of  TST-02 

““"TateTETe  Date  Hole  Drilling  ’ ’ 

Recanted  byDunlavy  Started:  06/12/85  Completed:  06/12/85  Driller:  Braun  Cmpany:  Stiller  and  Assoc. 
Drill  DrOTiig  “ ““Mot  Hole  Roamed  Hole 

fethod:  Bucket  Auger  Fluids  teed:  None  Diaieten  4W  Planetar:  M/A 

Total  Depth  “ Total  Depth  “ " Total  Depth  “ THisneter  and 

Drilled:  2.5*  ta&d:  N/A  Cased  Below  6.S.:  N/A  type  of  Casing: 


Height  or  Internal  SWerated 

Gage  of  Casing:  N/A  or  Soneered  Below  G.S.: 

mm  msTALL€mwF~YB  no 

Hell  Developed?  __  x 

Hell  Test  Pushed?  x 

Ifatcr  Satples  Tako?  __  x 

Material  S®ples  Taken?  x 

E-Logs?  __  x 

Static 

fefeter  Level : N/A  tele: 

tteassing  ftfint 

Descnption/Daation:  5303'  (Topo  rap) 

Hell  kmlm  — 


Target  Packer  type  and 

1, 7* -2.0' 1 Aquifer:  SBC  Tailings  Depth  Mow  G.S.:  N/A 
fEBmd  Perforated 

_____  Ho  casing  in  hole. 

Open  bottom  only. 

Slotted  with  Hill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

~ Saw  cut. 

x Other  (specify)  Lysimeter 

H>  Height  Phme  (+/-) 
or  Mow  6.S.': 


Completion  Description:  200  mesh  si  1 ica/DI  water  slurry  2.5*-1.0";  backfill  with  cuttings  1.0*  to  .5*; 
concrete  grout  steel  protector  I.O8  fo~surface;  lock. 


Roarks: 


mm®  m iummic  we 


Fraa  To  fieolcgical,  Drilling,  and  ifeter  toditio^  and  Sampling 

0‘  2.5‘  Tailings;  mednorange®  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 

qtz.,  f-spar.,  mica,  mafics. 
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Stiller  and  Associates,  Inc. 

(insulting  Hydrologists  ~ Geologists  - Engineers 


1 1 


[QdUi  ItTG 


Hole  fe® 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Hjasher:  TST-01 

Legal  Beg^iptive 

Location:  T 3N  R 9W  Sec  22  Tract  ABA  Location:  approx.  600  feet  west  of  TS-QI 

Harp  Role  ITtefe  Ffojgt  Thrilling 

Recorded  by:Dunlavy  Started:  05/08/85  Completed:  05/08/85  Drillers  Braun  Onafgmy:  Stiller  and  Assoc. 
Drill  Drive  BrtUJmg  Pilot  Me  Besgi  Hole 

Method:  Insertion  Tool  Fluids  Ifead:  None  Mameter:  5/8“  Dflameter;  N/A 

Dotal  Depth  Dotal  Depth  Dotal  Depth  Diameter  and 

Drilled:  4.1*  Reamed:  N/A  Cased  Below  GJLs  N/A  Type  of  Casing:  N/A 


Weigjuc  or  Internal  Perforated  Tkrget  lacker  Type  and 

Gage  of  Casing:  N/A  or  Screened  Below  G.S. : 4,lt-3.8'  Aquifer:  SBC  Tailings  Depth  Below  G.S. : N/A 
DURING  IlBEAIimCSi  WAS:  YES  NO  Method  Pejorated  or  Screened 

Well  Developed?  ______  x ' No  easing  in  hole. 

Well  Ttest  Rasped?  _____  x _____  bo***™  ®dy. 

Water  Samples  T&kan?  _____  x _____  Shotted  with  Mil's  Knife. 

Material  Staples  Taken?  _____  x _____  Slotted  with  a torch. 

E-Log^?  _____  x „ _____  Screened  by  pulling  casing. 

_____  Ssm  cut. 

Static  x Other  (specify)  Tensiometer 

Water  Level:  N/A  Hate:  N/A 

Measuring  Point  Iff  Might  Abo^e  (+/-) 

Deseription/Elevatioo:  5303'  (T0P0  HAP)  or  Below  G.S. : N/A 

Well  Anraili« 

Completion  Eessriptiflp:  N/A ' ' ' ' 


Remarks: 

ERIU  .TNG  AH)  UTBIDGIC  LOG 

Fran  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

O'  4.1'  Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 

qtz.,  f-spar.,  mica,  mafics. 
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st-m«r  gad  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


iioNifi 


»» j 


S.  LOG 


Hole  feme 

St*r<»:  Montana  QaiOty:  Silver  Bow  Project:  SBC  CERCLA  or  Mater:  TST-02 

tergal.  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  ABA  Location:  approx.  600*  west  of  TS-01;  4*  N.  of  TS-16. 

Date  Bole  Date  Bole  Drilling 

Recorded  by:Dunlavy  Started:  05/08/85  Cranpleted:  05/08/85  Driller:  Braun  Gonyany:  Stiller  and  Assoc. 

Etill  Drive  Drilling  Pilot  Hole  Reaaed  Bole 

Method:  Insertion  Tool  Fluids  Deed:  Norte  Planetar:  5/8"  Diameter :_ N/A 

Total  Depth  Tbtal  Depth  Total  Depth  Dimeter  and 

Drilled:  33*  Rpaapad:  N/A  Cased  Below (LS.:  N/A  Type  of  Casing:  N/A 


feigftt  or  Interval  Iterf orated  Target  Thdker  Type  and 

Gage  of  Casing:  N/A  or  Screeoed  Belov  G.S. : 3.3*  —3 . 0 * Aquifer:  SBC 'Tailings  Depth  Belov  G.S. : N/A 

DURING  DCTAIIATKH  WAS:  YES  NO  Method  Perforated  or  S crossed 


Well  Develops?  x 

fell  Test  Raped?  x 

Water  Staples  Thken?  _____  x 

Material  Samples  Taken?  _____  x 

E-Lcgs?  __  JS tm 


Static 

Water  Level:  N/A  Date:  N/A 

Measuring  Point 

Descrlptian/Elevation:  5303'  (topo  map) 
fell  Anrailus 


_____  Ho  casing  in  hole. 

_____  Open  bottom  only. 

Slotted  vith  Mill's  Knife. 

_____  Slotted  vi  th  a torch. 

_____  Screened  by  pulling  casing. 
Sav  cut. 

x Other  (specify)  Tensiometer 

Iff  Height  Above  (+/-) 
or  Belov  G.S. : ’ N/A 


Completion  Description:  N/A 


Remarks: 


ERIUJNG  AM)  LE3HIGGIC  LOG 


From  Tb  Geological , Drilling,  and  feter  Conditions  and  Saaplix^ 


O’ 


3.3'  Tailings;  med-o range,  buff  to  gray,  vJ.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 
qtz.,  f-spar.,  mica,  mafics. 
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Stiller  and  Associates,  Inc. 

flnngilHng  Ujfdrologists  ~ Geologists  — Bag^sseer® 


i ^ ' -m  f * ; aiU 


Hole  Marae 

a-ai-f*;  Montana  County:  Sliver  Bow  Project:  SBC  CERCLA  or  Maher;  TST-03 

T^gal  Dassiptive 

location:  T 3N  R 9W  Sec  22  Tract  ABA  location:  approx.  600  feet  west  of  TS-Ol;^  Nj'of  TS-15 

rfcrg»  Hnl  a fat-p  TBoIa  Drilling 

Recorded  by:DunIavy  Started;  05/08/85  Gaapleted:  05/08/85  Driller:  Braun  Cccygny:  Stiller  and  Assoc. 
Drill  Drive  Drilling  Pilot  Hole  Reaped  Hole 

Method:  Insertion  Tool  Fluids  Deed:  None  Diaweter:  5/8°‘  Diameter:  N/A 

Tbtal  Depth  Tbtal  Depth  Ibtal  Depth  Dimeter  ®d 

Drilled:  2.1*  Reamed:  N/A  Cased  Be  low  CIS.:  N/A  " Type  of  Casing:  N/A 

Weight  or  Internal  Perforated  Target  Backer  Type  and 


Gage  of  Casing:  N/A  or  Sareeraaril  Below  G.S. : 2.1*-1.8'  Aquifer:  SBC  Tailings  Depth  Below  G.S. : N/A 


HJFJMT  INSTALLATION  WAS:  YES 

NO 

Ifethod  Berforated  cr  Scrsesad 

Well  Developed? 

X 

ffo  (rasing  in  hole. 

Well  Test  Raped? 

X 

Opsa  bottom  only. 

Water  Smples  Taken? 

X 

Slotted  with  Mill’s  Knife. 

Material  Suspires  'fekm? 

X 

Slotted  with  a torch. 

E-iogs? 

X , 

Screened  by  pulling  casing. 

Static 

Water  level:  N/A 

Date:  N/A 

Saw  cut. 

x Other  (specify)  Tensiometer 

Measuring  Riint 
Descrfption/Klevation:  5303' 

(topo  map) 

Iff  height  Above  (+/-) 
or  Below  G.S.:  N/A 

Well  Annulus 

Completion  Description:  N/A 


EBIUJ3C  AMD  UTH1X3GIC  LOG 


Fran  Tb 


Geological.,  Drilling,,  aad  Water  Conditions  and  Saapling 


O’ 


2.1'  Tailings;  med-orange,  buff  to  gray,  v.f.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 
qtz.,  f-spar.,  mica,  mafics. 
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and  Associates,  Inc. 

Gonail ting  Hydrologists  - Geologists  - Engineers 


TQSL 


t . ai.> 


I LOS 


Bole  Bane 

Rraro;  Ifontana  Qagitys  Silver  Bow  feoject:  SBC  CE RCLA  or  feher:  TST-Q4 

T^gal  Inscriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AM  Locatlm:  approx.  600*  vest  of  TS-01;  4*  N.  ofTS-14. 

Bar^  Haig  Bate  Bole  Drilling 

Recorded  by:Dunlavy  Started:  05/08/35  Completed:  05/08/85  Erlligr:  Braun  Qa^any:  Stiller  and  Assoc, 
ftrill  Drive  milling  Hint  Hale  Reeased  Me 

Method:  Insertion  Tool  Fluids  Ifeads  Norte  Piaster:  5/8"  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diameter  and 

Drilled:  1.1*  Beamed:  N/A  Cased  BslowGLS.:  N/A  Type  of  Casing:  N/A 


Weight  or  Interval  Barf orated  l^rget  Ifed&sr  Type  aid 

Gage  of  Casing:  N/A  or  Screwed  Below  G.S. : 1.1 '-0.8'  Aquifer:  SBC  Tailings^  Depth  Below  G.S. : 
B0RIH3  HBTAHATTCW  HAS:  YES  NO  Method  Perforated  or  Smseaed 


Well  Developed?  ______  x 

Well  Test  Bsspai?  _____  x 

Water  S^des  Takaa?  _____  x 

Material  Samples  Taken?  x 

1-Logs?  x 


Static 

Water  Level:  N/A  Bates  N/A 

Measuring  Boint 

PescriptloD/Klevatlap:  5303*  (topo  map) 

Well  Anmdaw 

Completion  Beseriptlims  N/A 


' No  casing  1m  hale. 

___  0pm  tettcE  only. 

' Slotted  with  Mill's  Knife. 
_____  Slotted  with  a torch. 

___  Screened  by  pulling  casing. 
_____  Saw  cote 

x Other  (specify)  Tensiometer 

MP  Beight  Above  (+/-) 
or  Below  G.S. : ' N/A 


N/A 


Raaazks: 


®m  AM)  LmCLDGIC  LOG 

From  To  Geological,  Drilling,  and  Hater  Conditions  and  Ss^jgligg_ 

O'  1.1'  Tailings;  med-orange,  buff  to  gray,  vi.-f.  sand,  poor  to  moderate  sorting,  iron  stain, 

qtz.,  f-spar.,  mica,  mafics. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


TOEJ 


1 LOG 


Hole  Haas 

Montana  County:  Silver  Bow  Project:  SBC  CER.CLA  or  Ntaaber:  TST-05  " 

T.pgal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  location:  4’  N.  of  TS-09,  Ramsay  Flats  

Date  Hole  Bate  Dale  Drilling 

Recorded  by:Dunlavy  Started:  06/12/85  Crmplefed:  06/12/85  Driller:  Dunlavy  Cnnpany:  Stiller  and  Assoc. 
Drill  Drive  drilling  Pilot  Hole  Reamed  Hole 

Method:  Insertion  Tool  Fluids  Used:  None  Diameter:  5/8"  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diameter  and 

Drilled:  4.0* Reamed:  N/A  Cased  Be  lowGLS.:  N/A  Type  of  Casing:  N/A 


N/A 


Weight  or 

Gage  of  Casing: 

DURING  LNSIALLATIDN  WAS: 
Nell  Developed? 

Well  Test  Pimped? 

Water  Samples  Taken? 
Material  Saaples  Taken? 
E-logs? 


Interval  Perforated 
or  Screened  Below  G.S.  4.0'-3.7' 
NO 


Backer  Type  and 
Aquifer:  SBC  Tailings  Depth  Below  G.S. 


N/A 


YES 


x 


N/A 


Date: 


Static 

Water  Level: 

Measuring  Point 

Descriptlon/Elevation:  5305  Topo  Map 
Well  Annulus 

CoacletioQ  Description:  N/A 


N/A 


Method  Perforated  or  Screened 

No  casing  in  hole. 

______  Opei  bottom  only. 

_____  Slotted  with  Mill's  Knife. 

______  Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut  - 

x Other  (specify)  Tensiometer 


WP  Height  Above  (+/-) 
or  Below  G.S.:  N/A 


Remarks: 


EEHUNG  AH)  T.TTB 


» riH 


£ LOG 


From  To  Geological , Drilling,  and  Whter  Conditions  and  Saapling 

O'  4'  Tailings;  orange-brown,  buff,  gray  to  black,  vf.-f.  sand,  silty  and  clayey  inpart; 

poor-fair  sorting,  iron  stain,  qtz. , f-spar,  mica,  mafics. 
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Stiller  and  Associates,  Inc. 

Consul  ting  Hydrologists  - Geologists  - Engineers 


a is 


£ ICG 


Bole  fcfapse 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Masters  TST-Q6 

Legal  DessslptiLve 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  location:  4*  N.  of  TS-10,  Ramsay  Flats 

Bfete  Bole  Bfete  Hole  Mlling 

Recorded  by:Dunlavy  Parted:  06/12/85  Qwfileted:  06/12/85  Driller:  Dunlavy  Gaayarry:  Stiller  and  Assoc, 

ftrill  Drive  Drilling  Pilot  Bale  Bole 

Method:  Insertion  Tool  Fluids  Used.:  None  Diameters  5/8M  _ Maaeter:  N/A 

Total  Depth  Tbtal  Depth  Total  Depth  Mameter  and 

Drilled:  5.0*  Reamed:  N/A  Cased  BeloraGJS.:  N/A  Type  of  Casings  N/A 


Weight  or 
Gage  of  Casing: 


N/A 


USING  BSIAUACEil  WAS: 
Well  Developed? 

Well  Test  Popped? 

Water  Samples  Taken? 
Material  Samples  Thken? 
E-Logs? 


YES 


Interval  Perforated 
or  Screened  Belov  G.S. 
NO 
x 

X 
X 
X 


N/A 


Date: 


Static 
Water  level: 

Measuring  Point 

Description/Elevation:  5305  (Topo  Map) 
Well  ArmniitB 

Completion  Description:  N/A 


N/A 


Type  aod 

5.0'-A.7'  Aquifer:  SBC  Tailings  Depth  Belov  G.S. 
Ifethod  Berf located  or  Screened 

_______  No  casing  in  feolel 

______  Open  bottom  only, 

______  Slotted  with  Mil's  Knife. 

_____  Slotted  with  a torch. 

_____  Screened  by  pulling  casing. 

_____  cot. 

x Other  (specify)  Tensiometer 


N/A 


HP  Height  Ahove  (+/-) 
or  Belov  G.S. : N/A 


Remarks: 


SSIUJMG  AM)  LEIHXCGIC  ICG 


Frcn  To  Geological , Drilling,  and  Water  Gaadjtlons  and  Sanpllng 


O’ 


4' 


4'  Tailings;  orange-brown,  buff,  gray  to  black,  vJc-f.  sand,  silty  and  clayey  inpart; 

poor-fair  sorting,  iron  stain,  qtz. , f-spar,  mica,  mafics. 

5'  Clay,  orange-brown,  fair  sorting,  organics,  roots,  fairly  cohesive,  silty,  sandy,  clay. 
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smiar  and  Associates,  Inc. 

flnreaulrtrqg  Hydrologists  — fipnlngtsfa  — fogineeES 


TENSI 


*:  Airj 


1 LOG 


Male  !^ne 

State:  Montana  Oonaty:  Silver  Bow  Project:  SBC  CERCLA  cc  Met:  TST-07 

Legal  Beseriistiw; 

Location:  T 3N  R 9W  Sec  22  Tract  AAD  Location:  4*  N.  of  TS-11,  Ramsay  Flats  

Sate  foie  fore  foie  BpIJLLIt^ 

Recorded  by:Dunlavy  Started:  06/12/85  Grmpletad:  06/12/85  IXmlavy  CrsB^&rji  Stiller  and  Assoc. 

Drill  Drive  Drilling  PHot  Bale  Baaed  Hole 

Mg  chad:  Insertion  Tool  Fluids  Osed:  None  Maeter:  5/8"  __  Dimeter:  N/A 

Total  Depth  Tbtal  Depth  Total  Depth  Diameter  and 

Drilled:  6.0*  learned:  N/A  Cased  BelowGJL:  N/A  Type  of  Casing:  N/A 


Weight  or  Interval  Berf orated  focker  Type  ami 

Gage  of  Casing:  N/A  or  Screened  Belas*  G.S. : b.Q'-S.?11  Aquifer:  SBC  Tailings  Depth  Below  G.S. : 
DDRBG  DBIALLAnCN  WSt  YES  NO  Metkxl  Brforated  or  Sereeosd 


Well  Developed?  x 

Well  Ttest  Rraped?  _____  x 

Water  Samples  Taken?  x 

Material  Samples  Thken?  ______  x 

E-Ings?  x 


Static 

Water  level: N/A  Date:  N/A 

Measuring  Point 

Description/ELgyation:  5305  (Topo  Map) 

Well  Anmlns 


_____  Ed  earing  in  tote. 

Opm  bottom  only. 

_____  Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

_____  Saw  cut. 

x Other  (specify)  Tensiometer 

MP  Height  Afcc**:  (+/-) 
or  Selcw  G.S. : ' * 'N/A 


Completion  Description:  N/A 


N/A 


Remarks: 


From  To 

0*  4’ 

4’  6’ 


EBIIUNG  AND  LEU 


I MM 


DC  11X2 


Geological,  Drilling,  and  Water  Ocnditiops  and  Sampling 

Tailings;  orange-brown,  buff,  gray  to  black,  vf.-f.  sand,  silty  and  clayey  inpart; 
poor-fair  sorting,  iron  stain,  qtz. , f-spar,  mica,  mafics. 

Clay,  orange-brown,  fair  sorting,  organics,  roots,  fairly  cohesive,  silty,  sandy,  clay. 
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ATTACHMENT  III-D 

SILVER  BOW  CREEK  NEUTRON  PROBE  LITHOLOGIC  LOGS 
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MultiTech 


Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONIUftlNG  WELL  LOG 


Hole  Name 

State:  _ Montana County:  Silver  Bov  Project:  SBC  CERCLA  or  Nuiber:  NP-01 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  13  Tract  DC  Location:  Next  to  GS-03;  Silver  Bow  Siding 

Date  Hole  Date  Hole  ’ DrilTfrig 

Recorded  by.  Grotbo  Started:  05/14/85  Corpleted:  05/14/85  Driller:  D.  Noel  Gaipany:  Noel 

Drill  Drilling  Pilot  Hole  Stewed  Hole  * 

Method:  Giddings  Fluids  Used:  None  Dianeter:  2 inch  01  are  ter:  N/A 

Total  Depth  Total  Depth  " Total  Depth  Diane  ter  and  2 inch 

Drilled:  10' Reaneri:  N/A  Cased  Below  G.S.:  8‘ Type  of  Casing:  aluninun 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

“““^ES  NO 

Well  Developed?  x 

Well  Test  Pimped?  x 

Water  Samples  Taken?  __  x 

Material  Sanples  Taken?  _x 

E-Logs?  x 


Static 

Water  Level : __  Date: 

Measuring  Point 
Descri  pt  i on/G  eva  t i on :_ 

Well  Annulus 

Completion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.:  N/A 

'Method  Perforated  oFScroened 
_____  No  casing  in  hole. 

Open  bottom  oily. 

_____  Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

_____  Screened  by  pulling  casing. 

Saw  cut. 

_x Other  (specify)  sealed  botton 

W Height  Above  (+/-) 
or  Below  G.S.: 


Remarks:  Sampled  the  fol  laving  intervals:  1-2*  (1  1/4");  3-41  (1  1/4");  5-61  (1  1/2");  instal  led  neutron 

access  tube. 


DRILLING  AM3  LITHOLOGIC  LOG 


From 

O' 

3' 

5.5' 

6' 

9' 


To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

3'  Tailings;  rust  to  gray,  primarily  sand;  very  fine  grained;  silty,  oxidized;  reducing 
with  depth. 

5.5'  Silt;  brown;  slightly  sandy,  root  frags  throughout;  scattered  glass  shards;  abundant 
roots  at  4.5  to  5 feet;  copper  enriched  zone  at  5 feet;  saturated  at  5.5  feet  to  6 feet 

6'  Clay;  red;  slightly  silty. 

9'  Sand;  gray;  mod.  well  sorted;  subrounded;  slightly  silty. 

10'  Gravel;  gray,  varicolored;  small;  poorly  sorted;  subrounded;  sand  matrix. 


III-76 


Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  VB1  LOG 


Hole  tome 

State:  Montana  County':  Silver  Bow  Project:  SBC  CERCLA  or  tomber:  NP-02 

Legal  Descn  ptive 

Location:  T 3N  R 9W  Sec  13  Tract  DC  Location:  100  yards  east  of  NP-01;  Silver  Bow  Siding 

fete  "Hole  fete  Hole  DrflTing 

Recorded  by:  Grotbo  Started:  05/14/85  Conpleted:  05/14/85  Driller:  D.  Noel  Coipany:  Noel 

Drill  Drilling  Pilot  Hole  ReaniB  Hole 

Method:  Giddings  F!ui&  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diameter  airT  2 inch 

I>illed:  IQ1  Re&ied:  N/A Cased  Below  6.S.:  91  Type  of  Casing:  alunimn 


Weight  or  Interval  Perforated  Target  Packer  Type  and 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.:  N/A  Aquifer:  Vadose  Depth  Below  G.S.: 


VES 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

to  casing  in  hole. 

Well  Test  Puiped? 

X 

Open  bottom  only. 

Slotted  with  Mill's  Knife. 

Water  Samples  Take)? 

X 

Materia]  Samples  Taken? 

X 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 

* 

Saw  cut. 

Static 
Water  Level : 

Date: 

x Other  (specify)  sealed  bottcm 

Measuring  Point 

HP  Heigit  Above  (+/-) 

Descri  pti  on/0  evat  i on : 

or  Below  G.S. : 

Well  Annulus 
Completion  Description: 


N/A 


Remarks:  Installed  neutron  access  tube. 


Fran 

O' 

0.5' 

1' 

3' 

7' 


DRILLING  AID  LIMLQGIC  LOG 

To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 
0.5  Tailings/gravel;  varicolored;  coarse. 

1'  Hard  pan;  maroon;  hard;  cemented  sand  and  gravel;  highly  oxidized;  iron  stained. 

3'  Sand/gravel;  gray  to  red;  slightly  silty;  poorly  sorted;  subangular;  very  hard  augering. 

Sand/gravel;  red;  similar  to  above;  water  at  7 feet. 

10'  Gravel;  varicolored;  poorly  sorted;  subangular;  sand  matrix. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONrTORINS  WELL  LOG 

Hole  tone 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  toiter:  NP-03 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  13  Tract  DC  Location:  50  feet  north  of  6S-03;  Silver  Bow  Siding 

Date  Hole  Date  Hole  “ — “BRIlirq 

Recorded  by:  Grotbo  Started:  05/14/85  Caipleted:  05/14/85  Driller:  D.  Noel  Caipany:  Noel 
Drill  Drilling  Pilot  Hole  feared  Hole 

Method:  Giddings  Fluids  Used:  None  Dimeter:  2 inch  Diameter:  N/A 

Total  DepUT"  “Total  Depth  ~~~~~  Total  Depth  " Diareter  and  2 inch 

Drilled:  101 Reamed:  N/A Cased  Below  G,S.:  8'  Type  of  Casing:  alimimm 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  wall  or  Screened  Below  6.S.: 

'“““YES  NO 

Well  Developed?  x 

Well  Test  Punned?  ___  x 

Water  Sanples  Taken?  x 

Material  Sanples  Taken?  x 
E-Logrs?  x 


Static 

toter  Level : Date: 

Measuring  Point 
Description/O  evation:_ 

Well  Amu! us 
Carpi eti on  Description: 


Target  Packer  T^pe  a nd 

N/A  Aqpifer:  Vadose  Depth  Below  G.S.:  N/A 

Method  Perforated  or” Screened 
_____  No  casing  in  hole. 

___  Open  bottom  oily. 

Slotted  with  Mill's  Knife. 

______  Slotted  with  a torch. 

___  Screened  by  pulling  casing. 

_____  Saw  cut. 

x Other  (specify)  sealed  bottom 


M*  Height  Above  (+/-) 
or  Below  G.S.: 


Remarks:  Samples  obtained  from  the  fol  laving  intervals:  0-1'  (1  1/2");  3-4'  (1  1/2");  installed  neutron 

access  tube.  " 

TOLL! NS  m LITHLQSIC  LOG 

From  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 
O'  2.5'  Tailings;  silty  sands;  highly  oxidized. 


2.5'  8'  Clay;  gray;  slightly  silty;  coarsens  with  depth;  plastic;  water  at  6 feet. 

8'  10'  Gravel;  gray,  silt-clay  matrix;  grades  from  fine-grained  sand  to  median  gravel  with 

depth. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Naie 

State:  ton  tana  County:  Silver  Bov  Project:  SBC  CERCLA  or  Nunter:  NP-04 

Legal  — Descriptive 

Location:  T 3N  R 9W  Sec  13  Tract  DC  Location:  50  feet  north  west  of  NP-03  in  veq.  area;  Silver  Bow  Siding 
” Date  Hole  Date  Hole  Drilling  ~ ~ 

Recorded  by:  Grotbo  Started:  05/14/85  Carpi e ted:  05/14/85  Driller:  D.  Noel  Caipany:  Noel 
Drill  — — Drilling  ‘ Riot  Hole  Reaned^Hole""  — 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  D^)th  Total  Depth  Diameter  and""  2 "inch 

Drilled:  10'  Reared:  N/A Cased  Below  G.S.:  8.81  Tjpe  of  Casing:  aluminun 


Weight  or  Interval  Perforated 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

YES  NO 

Well  Developed?  x 

Well  Test  Puiped?  x 

Water  Sanples  Taken?  x 

totenal  Sanples  Taken?  x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point 
Description/El  evation:_ 

Well  Arvulus 
Carpi  etion  Description: 


Target  Packer  T)pe  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

Method  Perforate!  or  Screened 

No  casing  in  hole. 

_______  Open  bottom  only. 

___  Slotted  with  Mill's  Knife. 

_____  Slotted  with  a torch. 

_____  Screened  by  pulling  casing. 

____  Saw  cut. 

x Other  (specify)  sealed  bottcm 


Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Sa>nples  obtained  frcm  the  following  intervals:  1-2'  (2  1/4");  3-4'  (1  7/8");  installed  neutron 

access  tube. 


DRILLING  AM)  LITHOLOGIC  LOG 


From  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 


O' 

5' 


5'  Silt;  buff  colored;  roots,  wood  frags,  caimon;  si ightly  moist  at  4 feet;  clayey  lenses 
throughout. 

10'  Clay;  gray;  silty;  plastic;  saturated  at  about  5.5  feet;  buff  colored  at  9-10  feet. 


III-79 


Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  ftene 

State:  Montana  County:  Silver  Bcw  Project:  SBC  CERCLA  or  Muter:  NP-05 

Legal  "Descriptive 

Location:  T 3N  R SW  Sec  17  Tract  DC  Location:  next  to  GS-01;  Rocker  area 

~ Date  Hole  Cite  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Caipleted:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  ~WTot  Hole  teaieJ  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  ~Total  Depth  TotaF Depth  Diameter  and  2 inch 

Drilled:  61  Reamed:  N/A  Cased  Below  G.S.:  4.5*  Type  of  Casing:  aluninim 

Weicpt  or  Interval  Perforated  Target  Packer  Type  and 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.:  N/A Aquifer:  Vadose Depth  Below  G.S.:  N/A 


yes 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Rirped? 

X 

Open  bottom  only. 

Water  Samples  Taken? 

X 

Slotted  with  Mill's  Knife. 

Materia?  SanpJes  laken?  x 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 
Saw  art. 

Static 

» 

x Other  (specify)  sealed  bottcm 

toter  Level : 

Date: 

Measuring  Point 

M>  Height  Above  (+/-} 

Description/Elevation: 

or  Below  G.S.: 

Well  Annul  us 

Carpi  et ion  Description: 


Remarks:  Samples  obtained  from  the  following  intervals:  1-2*  (1  3/4");  installed  neutron  probe  access  tube. 

DRILLING  AM)  LITHOLOGIC  LOG 


From 

O' 

1.5' 

5' 


To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

1.5'  Tailings;  brcwn  to  rust;  sand/gravel;  highly  oxidized  at  1 to  1.5  feet. 

5'  Sand;  gray,  very  fine  grained  ; some  oxidized  nodules  within  1.5  to  2 feet;  significant 

oxidation  at  3-5  feet;  water  at  about  4 feet 

6'  Silt;  gray;  sandy;  scattered  pyrite. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 

Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  NP-06 

Legal  ‘’“'Sasenptive 

Location:  T 3N  R 8W  Sec  17  Tract  DC  Location:  north  of  NP-05  approx.  100  feet  in  veg..  Rocker  area 
TateToTe  Date  Hole  ~WiTTing 

Recorded  by:  Grotbo  Started:  05/14/85  Completed:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  Pilot  Hole  feared  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  "'"Diameter  ancf  2 inch 

Drilled:  8* Steamed:  N/A Cased  Below  G.S.:  61 Type  of  Casing:  aliminun 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

■ VES  no 

Well  Developed?  x 

Well  Test  Pumped?  x 

Water  Sanples  Taken?  x_ 

Material  Sanples  Taken?  x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point 

Description/Elevation: 

Well  Annulus 

Completion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

frfethocf  Perforated  oTScrmed 

No  casing  in  hole. 

_____  Open  bottom  only. 

Slotted  with  Mill's  Knife. 

_____  Slotted  with  a torch. 

___  Screened  by  pulling  casing. 

Saw  cut. 

x Other  (specify)  sealed  bottom 


MP  Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Installed  neutron  probe  access  tube. 

DRILLING  AM)  LITHOLOGIC  LOG 


From 

To 

Geolo< 

O' 

0.5' 

Silt; 

0.5' 

co 

• 

o 

Clay; 

0.8' 

5' 

Sand; 

5' 

8' 

Silt; 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  NP-07 

Legal  ’ Descriptive  ~ ~ 

Location:  T 3N  R 8W  Sec  17  Tract  DC  Location:  north  of  NP-06  in  veg.;  Rocker  area 

Date  Hole  date  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Completed:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  Pilot  Hole  Reared  Hole 

Method:  Biddings  Fluids  Used:  None  Diareter:  2 inch  Diareter:  N/A 

Total  Depth  ’ 'Total  Depth  Total  ~Depth  Diameter  and  2 inch 

Drilled:  9.51 Reared:  N/A Cased  Below  G.S.:  8' Type  of  Casing:  a 1 ini  mm 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

~TES  NO 

Well  Developed?  _____  x 

Well  Test  Pmped?  x 

Water  Sample  Taken?  x 

Material  Samples  Taken?  x 
E-Logs?  x 


Static 

Water  Level : 

Measuring  Point 

Description/Elevation: 

Well  Annulus 

Completion  Description: 


Target  Packer  Type  and 

N/A  Aqu i fer:  Vadose  Depth  Bel  ow  G.  S . : 

flethod  Perforated  ciT&aened 

_____  No  casing  in  hole. 

_____  Open  bottom  only. 

Slotted  with  Mill's  Knife. 

_____  Slotted  with  a torch. 

_____  Screened  by  pulling  casing. 

Saw  cut. 

x Other  (specify)  sealed  bottom 


hP  Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Sampled  the  following  intervals:  1-2*  (1  3/4" );  3-4 1 (1  1/2");  installed  neutron  probe  access  tubes. 


From 

O' 

1.5' 

7' 

8' 


DRILLING  AND  LITHOLOGIC  LOG 

To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 
1.5'  Silt;  light  brown;  clayey;  abundant  roots;  loamy. 

7'  Silt;  dark  brown;  clayey;  occasional  void;  loamy. 

8'  Silt;  dark  brcwn;  clayey;  scattered  pebbles;  water  at  about  7.5  feet. 

9.5'  Clay;  tan;  plastic;  very  cohesive. 


III-82 


Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  NP-08 

Legal  “'"Descriptive 

Location:  T 3N  R 8W  Sec  17  Tract  DC  Location:  east  of  GS-01;  Rocker  area 

Date  Hole  Tate  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Carpi e ted:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  ^TTot  Hole  Reamed  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  lotaTDepth  " Diameter  and  2 inch 

Drilled:  V Reamed:  N/A  Cased  Below  G.S. : 5‘  Type  of  Casing:  a 1 uni  nun 

Weight  or  Interval  Perforated  Target  Packer  T>pe  and 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.:  N/A  Aquifer:  Vadose  Depth  Below  G.S. : N/A 


*^ES 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Pumped? 

X 

Open  bottom  only. 

Water  Samples  Taken? 

X 

Slotted  with  Mill's  Knife. 

Material  Sanples  Taken? 

X 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 
Saw  cut. 

Static 
Water  Level: 

Measuring  Point 
Description/Elevation: 

* 

Date: 

x Other  (specify)  sealed  bottcm 

W Height  Above  (+/-) 
or  Below  G.S.: 

Well  Amulus 
Caipletion  Description: 


Remarks:  Installed  neutron  probe  access  tube. 


From 

O' 

1.5' 


DRILLING  A TO  LITHOLOGIC  LOG 

To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 
1.5'  Tailings;  sand-silt;  rust  to  bright  orange;  occasional  gravel. 

V Sand/gravel;  varicolored;  poorly  sorted;  some  silty  lenses;  subangular;  si  1 tier  with 
depth;  water  at  about  4.5  feet. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCIA  or  finder:  NP-09 

Legal  " Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  south  of  NP-10;  Ramsay  Flats;  adjacent  to  SBC 

Date  We  Hole  “Wi  l ing  ’ 

Recorded  by:  Grotbo  Started:  05/13/85  Completed:  05/13/35  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  Pilot  Hole  toned  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  ’ Total  Depth  Diameter  and  2 inch 

Drilled: 8'  Reamed:  N/A Cased  Below  G.  S. : 7.5'  Type  of  Casing:  a 1 uni  nun 


Weight  or  Interval  Perforated 

Cage  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

~VES  NO 

Well  Developed?  _ x 

Well  Test  Puiped?  _____  x 

Water  Sanples  Taken?  x 

fteterial  Sanples  Taken?  x 

E-Loqs?  x 

► 

Static 

Water  Level : ___  fete: 

Measuring  Point 
Description/0  evation: 

Well  Annulus 

Completion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.:  N/A 

Eethod  Perforated  oF3creefied " 

_____  No  casing  in  hole. 

______  Open  botton  only. 

Slotted  with  Mill's  Knife. 

_____  Slotted  with  a torch. 

_____  Screened  by  pulling  casing. 

__  Saw  cut. 

x Other  (specify)  sealed  botton 


MP  Height  Above  (+/-) 
or  Below  G.S.: 


Remarks:  Sampled  at  the  following  intervals:  0-1';  1-2';  2-3';  installed  neutron  probe  access  tubes. 


Fran 


O' 


V 

4' 

6' 

7.5' 


DRILLS  m LITHOLOGIC  LOG 

To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

T Tailings;  primarily  sand;  very  fine  to  fine  grained;  silt  matrix;  mottled  with 
oxidized  material . 

4'  Silt;  dark  brown  to  light  black;  sandy;  clayey  zones  scattered;  slickensides  camion; 
scattered  pyrite  throughout;  black  clay  at  3.5  to  4 feet. 

6'  Clay;  light  brown  to  light  black;  silty;  scattered  pyrite;  slickensides  at  5.5  feet. 

7.5*  Clay,  as  above;  mottled  at  7 feet  with  oxidized  material;  siltier  with  depth;  becaning 
gray-brown  at  6.5  feet. 

8'  Sand;  dark  green;  fine  to  medium  grained;  pyrite  rich;  poorly  sorted;  subangular; 
saturated  at  7.5  feet. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bcw  Project:  SBC  CERCLA  or  Sinter:  NP-10 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  south  of  NP-11;  approx.  30  meters;  Ramsay  Flats 

Date  Hole  ''ate  Bole  ~~  “TFflTfng 

Recorded  by:  Grotbo  Started:  05/13/85  Completed:  05/13/85  Driller:  D.  Noel  Corpany:  Noel 
Drill  ~ Drilling  * Pilot  Hole  tetSTHole 

Method:  Giddincjs  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  DeptS  Total  Depth  " TotaT Depth  = Diameter  and  2 inch 

Drilled:  91 Reared:  N/A Cased  Below  G.S.:  8*  Type  of  Casing:  al uni  nun 


Weight  or  Interval  Perforated 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.: 
™~“~nf£S  NO 

Well  Developed?  _ x 

Well  Test  Pmped?  _____  x 

Water  Samples  Taken?  ______  x 

Material  Sanples  Taken?  x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point  " 

Description/Elevation: 

Well  Arm  1 us 
Ccnpletion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

Method  Perforated  or  Screened 

No  casing  in  hole. 

______  Open  bottom  only. 

Slotted  with  Mill's  Knife. 

_____  Slotted  with  a torch. 

Screened  by  pulling  casing. 

_ Saw  cut. 

x Other  (specify)  sealed  bottom 


MP  Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Installed  neutron  probe  access  tube. 

DRILLING  AND  LITHOLOGIC  LOG 


From  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

O'  3'  Tailings;  red-brown  to  rust;  mottled;  primarily  clayey  silt;  occasional  root  frag.; 

occasional  enriched  copper  nodule;  root  zone  2.5  to  3 feet;  highly  oxidized;  silty  sand 
matrix. 


3'  4.5'  Sand;  varicolored;  very  fine  to  fine  grained;  moderately  wel  1 sorted;  subrounded;  dry, 

root  frags,  throughout  coated  with  green  copper  sulfide. 


4.5' 

6.5' 

8.5' 


6.5  Clay;  black;  silty;  si  ightly  moist;  si  ightly  mottled  at  5.5  to  6 feet;  root  frags 
throughout;  slickensides  cannon. 

8.5'  Clay,  red-brown;  silty,  appears  slightly  oxidized;  mottled  with  oxidized  material  at  8 
feet;  pyrite  rich. 

9'  Sand;  dark  green  to  black;  fine  to  coarse;  poorly  sorted;  subrounded;  scattered  pyrite; 


Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  tone 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  toTter:  NP-11 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  30  meters  south  of  NP-12;  Ramsay  Flats 
~ DateTETe  Date  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/13/85  Ccnpleted:  05/13/85  Driller:  D.  Noel  Coipany:  Noel 
Drill  Drilling  Pilot  Hole  Reamed  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  " Total  Depth  Total  Depth  Diameter  and  2 inch 

Drilled:  8' Reamed:  N/A Cased  Below  G.S.:  71 Type  of  Casing:  alaniixm 


Weight  or  Interval  Perforated  Target  Packer  Type  and 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.:  N/A  Aquifer:  Vadose  Depth  Below  G.S.:  N/A 


yes 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Pwped? 

X 

Open  bottom  only. 

Water  Samples  Taken? 

X 

Slotted  with  Mill's  Knife. 

toterial  Samples  Taken?  x 
E-Logs? 

X 

Slotted  with  a torch. 
Screened  by  pulling  casing. 

Static 

Saw  cut. 

x % Other  (specify)  sealed  bottom 

Water  Level : 

Measuring  Point 
Description/O  evation: 

Date: 

M7  Height  Above  (+/-) 
or  Below  G.S.: 

Well  Armulus 

Carpi etion  Description: 


Remarks:  Sampled  foot  intervals  0-7'  for  soil  moisture;  installed  neutron  probe  access  tubes. 

DRILLING  ATC  LITHOLOGIC  LOG 


Fran  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

O'  1'  Tailings;  rust  colored;  silty,  highly  oxidized. 


1 

2.5' 

4' 


2.5'  Silt;  brown  to  gray;  slightly  clayey,  root  frags,  conrnon. 

4'  Sand;  varicolored;  fine  to  median;  subangular  to  subrounded;  poorly  sorted;  occasional 

root  frags.;  dry. 

6'  ■ Silt;  dark  brown  to  black;  slightly  moist;  scattered  pyrite;  mottled  at  5-6  feet  with 
oxidized  material . 


6'  8'  Sand;  varicolored;  poorly  sorted;  fine  to  coarse;  scattered  pyrite;  subangular  to 

subrourded;  si ightly  mottled  at  7.5  feet;  saturated  at  7 feet;  green  clayey  substance  at 
8 feet-possible  volcanic  origin. 
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saturated  at  8.5  feet. 

Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bov  Project:  SBC  CERCLA  or  firrber:  NP-12 

Legal  ~ Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  Ramsay  Flats 

“Tate  Hole  HEte  Hole  " Drilling 

Recorded  by:  Grotbo  Started:  05/13/85  Coipleted:  05/13/85  Driller:  D.  Noel  Company:  Noel 
Drill  — — Dn  S ling  Pilot  Hole  ’ Reared  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diameter  arel  2 inch 

Drilled: 3* Reamed:  N/A Cased  Below  G.S.:  7.5*  Type  of  Casing:  alunimm 


Weight  or  Interval  Perforated 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.: 
~~~  YES  NO 

Well  Developed?  x_ 

Well  Test  Pinped?  x 

Water  Sanples  Taken?  x_ 

feterial  Sanples  Taken?  x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point 
Description/Elevation: 

Well  Annulus 
Carpi etion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

Tfethod  Perforated  or  Screared 

No  casing  in  hole. 

Open  bottom  only. 

Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 

x Other  (specify)  sealed  bottom 


M5  Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Installed  neutron  probe  access  tube. 


Fran 

O' 

v 

2.5* 

4' 

6' 


To 


1' 


2.5' 

4' 

6' 

8' 


DRILLING  AM)  LITHOLOGIC  LOG 

Geological,  Drilling,  and  Water  Conditions  and  Sampling 

Tailings;  sand;  very  fine;  silt  matrix;  highly  oxidized;  varicolored;  oxidized  lenses. 

Tailings;  silt;  clayey;  slightly  moist;  occasional  root  frags;  scattered  pebbles. 

Sand;  dark  brown  to  black;  very  fine  grained;  silty,  moderately  wel  1 sorted;  siltier 
with  depth;  root  frags,  cannon;  slightly  moist. 

Silt;  dark  brwi  to  black;  clayey,  sandy  at  5-6  feet;  root  frags,  throughtout;  pyrite 
rich;  reduced  envirorment. 

Sand;  varicolored;  moderately  well  sorted;  medium  to  coarse;  subrounded;  primarily 
quartz;  saturated  at  6 feet;  slightly  grayer  at  6 to  7 feet. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Msrber:  NP-13 

Legal  Ttescnptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  south  of  NP-14;  Ramsay  Flats 

Date  Hole  " Date  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/13/85  Caipleted:  05/13/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  ^TFot  Hole  Reamed  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  ~ "Total  Depth  Iota! "Depth  Diameter  and  2 inch 

Drilled:  7.5' Reared:  N/A Cased  Below  G.S V Type  of  Casing:  aluninun 


Weight  or  Interval  Perforated 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

YES  NO 

Well  Developed?  x 

Well  Test  Pimped?  x_ 

Water  Sanples  Taken?  x_ 

teterial  Sanples  Taken?  _x 

E-Logs?  x 


Static 

Water  Level : Date:  ’ 

Measuring  Point 
Descri  pti  on/El  eva  ti  on : 

Well  Annulus 
Caipletion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

Method  Perforated  or  Screened 

No  casing  in  hole. 

_____  Open  bottom  only. 

Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 

x Other  (specify)  sealed  botton 


M*  Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Sampled  for  soil  moisture,  foot  increments  0 to  7.5  feet;  installed  neutron  probe  access  tubes. 

DRILLING  AW)  LITHOLOGIC  LOG 


Fran  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 


0‘ 

5' 

6' 


5'  Tailings;  orange  to  brawn;  primarily  very  fine  sand;  silt  matrix;  root  frags,  cannon  0.5 
to  1 foot;  clayier  with  depth;  darker  colored  with  depth. 

6‘  Sand;  varicolored;  coarse;  poorly  sorted;  reduced  environment. 

7.5'  Sand/gravel;  varicolored;  poorly  sorted;  subangular  to  subrounded;  primarily  quartz; 
saturated  at  6.5  to  7 feet. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  NP-14 

Legal  ~ Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  approx.  10  feet  north  of  TS-01;  Ramsay  Flats 

fete  Hole  Hate  Hole  drilling 

Recorded  by:  Grotbo  Started:  05/13/85  Carpi  eted:  05/13/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  Pilot  Hole  taisd  Hole  ' ” 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  ' “Total  Q^3th  “ TotaFDepth  “ ~"Di  ureter  and  2 inch 

Drilled:  9‘ Reamed:  N/A  Cased  Below  G.S.:  81  Type  of  Casing:  aluninun 

Weight  or  Interval  Perforated  Target  Packer  Type  and 

Gage  of  Casing:  thin  vail  or  Screened  Below  G.S.:  N/A  Aquifer:  Vadose  Depth  Below  G.S.:  N/A 


VES 

NO 

Metfiod  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Punped? 

X 

Open  bottom  only. 

Slotted  with  Mill's  Knife. 

Water  Samples  Taken? 

X 

Material  Samples  Taken? 

X 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 
Saw  cut. 

Static 

Water  Level : 

Measuring  Point 
Description/Elevation: 

* 

fete: 

x Other  (specify)  sealed  bottan 

MP  Height  toove  (+/-) 
or  Below  G.S.: 

Well  Annulus 

Carpi  etion  Description:  _ 

Remarks:  Installed  neutron  probe  access  tube. 


DRILLING  AN)  LITHLOGIC  LOG 


Fran 

O' 

4.25' 


To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

4.25'  Tailings;  gray  to  brown;  primarily  sandy  silt;  root  frags,  cannon;  becaning  sandier, 
more  brown-black  with  depth;  scattered  pyrite. 

9'  Silt;  black;  sandy,  sandier  with  depth  grading  to  very-fine  grained  sand  with  slight 
greenish  tinge.  Saturated  at  about  3 feet;  scattered  snail  subangular  gravel  at  8.5  to 
9 feet. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Nuit>er:  NP-15 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  Ramsay  Flats 

Date  Hole  Bate  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Completed:  05/14/35  Driller:  D.  Noel  Carpany:  Noel 
Drill  Drilling  Pilot  Hole  Resned  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diameter  and  2 inch 

Drilled:  9* Reamed:  N/A Cased  Below  G.S.:  7.5'  Type  of  Casing:  a 1 uni  run 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

YES  NO 

Well  Developed?  x_ 

Well  Test  ftnped?  x 

Water  Samples  Taken?  x 

Material  Sanples  Taken?  _x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point 

Descri  ption/El  evati  on : 

Well  Airulus 

Carpi  etion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

Method  Perforated  or  Sc  reeled  ~~ 

No  casing  in  hole. 

Open  bottom  only. 

Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 

x Other  (specify)  sealed  bottom 


FP  Height  toave  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Sampled  the  fol  laving  intervals:  2-3'  (1  3/4");  5-6'  (1  1/2");  6-7'  (2");  installed  neutron  probe 
access  tube. 


DRILLING  AM)  LITHOLOGIC  LOG 


Frcm  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 


O' 

2.5' 


2.5'  Tailings;  varicolored,  orange  to  brown;  primarily  v.f.g.  sand;  dry,  oeakly  cenented; 
slightly  mottled  at  1.5  feet  to  2.5  feet. 

3'  Clay;  black;  silty;  blocky;  root  frags,  cannon;  organic  rich. 


3 5.5'  Clay;  dark  gray;  silty;  blocky;  occasional  root  frags.;  sane  mottling  evident. 


5.5'  7.5'  Sand;  varicolored;  fine  grained;  moderately  wel  1 sorted;  subrounded;  quartz  rich;  silty 

at  5.75  to  6 feet;  slightly  oxidized  at  6 to  6.25  feet. 

7.5'  8.5'  Gravel;  snail  to  medium,  moderately  wel  1 to  well  rounded;  sand  matrix;  poorly  sorted; 

saturated  at  7.5  feet. 


8.5'  9'  Silt;  dark  green;  slightly  clayey;  pyrite  rich;  slightly  limonitized. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bav  Project:  SBC  CERCLA  or  Muter:  NP-16 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  south  of  NP-17  approx.  24  meters 

Date  Hole  Date  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Carpi eted:  05/14/35  Driller:  D.  Noel  Canpany:  Noel 
Drill  Drilling  Pilot  Hole  Reamed  Hole 

Method:  Giddinns  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  ~Total  Depth  Total  Depth  Diameter  and  2 inch 

Drilled:  10. 5 1 Reamed:  N/A Cased  Below  G.S.:  8‘ Type  of  Casing:  a 1 uni  run 

Weight  or  Interval  Perforated  Target  Packer  T>pe  and 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.:  N/A  Aquifer:  Vadose Depth  Below  G.S.:  N/A 


YES 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Pumped? 

X 

Open  bottom  only. 

teter  Samples  Taken? 

X 

Slotted  with  Mill's  Knife. 

Material  Samples  Taken?  x 
E-Logs? 

X 

Slotted  with  a torch. 
Screened  by  pulling  casing. 

Static 
to  ter  Level : 

Measuring  Point 
Descri  pti  on/O  eva  ti  on : 

Date: 

Saw  cut. 

x Other  (specify)  sealed  bottom 

W*  Height  Above  (+/-) 
or  Below  G.S.: 

Well  Anrulus 

Carpi etion  Description: 


Remarks:  Sampled  the  following  intervals:  1-21  (1  3/811);  6-7*  (1  1/4");  installed  neutron  probe  access  tube. 

DRILLING  AM)  LITHOLOGIC  LOG 


Fran  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 


O' 


2.25' 


6' 

10' 


2.25'  Tailings;  brown  to  light  brown;  primarily  sand;  v.f.g.;  moderately  wel  1 sorted;  slightly 
silty,  wood  frags,  cannon;  oxidized  throughout 

o'  Clay,  black  to  dark  brown;  silty,  blocky,  root  frags,  throughout;  occasional  glass 
shards;  occasional  pyrite;  root  canals  are  oxidized;  slightly  moist  at  5-6  feet. 

10'  Clay;  similar  to  above  becoming  saturated  at  7.5  feet;  becoming  dark  green  at  7 feet. 

10.5'  Sand;  dark  green;  silty,  fine  grained;  poorly  sorted;  subrounded;  scattered  pyrite;  root 
frags,  common. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County.  Silver  Bow  Project:  SBC  CERCLA  or  Nutier:  NP-17 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  adjacent  to  BN  tracks,  Ramsay  Flats 
“Date  Hole  Cate  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/35  Completed:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  Pilot  Hole  Reared  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Dianeter:  N/A 

Total  Depth  ”~Total  Depth  Total  Depth  Dianeter  and  2 inch 

Drilled:  10 1 Reamed:  N/A Cased  Below  G.S.:  81 Type  of  Casing:  aluminum 


Weight  or  Interval  Perforated 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

YES  NO 

Well  Developed?  x_ 

Well  Test  Punped?  x 

Water  Sarples  Taken?  x 

Material  Sanples  Taken?  _x 

E-Logs?  x 


Static 

Water  Level  Date: 

Measuring  Point 

Description/Elevation: 

Well  Annulus 

Carpi  etion  Description:  


Target  Packer  Type  and 

N/A  Aqpifer:  Vadose  Depth  Below  G.S.: 

Method  Perforated  or  Screened 

No  casing  in  hole. 

_____  Open  botton  only. 

Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 

_x Other  (specify)  sealed  bottan 

f*P  Height  toove  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Sampled  the  following  intervals:  4-51  (1  3/4");  1-2'  (1  1/2");  installed  neutron  probe  access  tube. 

DRILLING  AM)  LITHOLOGIC  LOG 


From  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 


O' 

2' 

4' 

3' 

8.5' 


2'  Tailings;  varicol ored-rust  to  gray-brown;  primarily  sand;  fine-grained;  mod.  well 
sorted;  pyrite  evident  throughout;  slight  mottling  at  1-2  feet. 

4'  Clay,  dark  gray  to  black;  silty,  numerous  root  frags.;  slightly  mottled  at  2-2.25  feet; 
slightly  moist;  blocky;  becomes  more  gray  with  depth. 

8'  Clay,  dark  green;  blocky,  some  slickensides  evident;  saturated  at  7.5  feet;  occasional 
qtz.  sand  at  7-8  feet;  pyrite  throughout;  glass  shards  at  7-3  feet. 

8.5'  Sand;  dark  green;  clayey;  very  fine  grained;  well  sorted;  pyritic. 

10'  Clay,  dark  green;  silty,  root  frags,  throughout;  glass  shards  camion;  sandier  with 
depth. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Nan® 

State:  Montana  County:  Silver  Bov  Project:  SBC  CERCLA  or  Njnnber:  NP-18 

Legal  Ijescrfptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  east  of  NP-14;  Ramsay  Flats 

Date” Hole  Date  Hole  ’ Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Ccnpleted:  05/14/85  Driller:  D.  Noel  Corpany:  Noel 
Drill  Drilling  FTTot  Hole  Reamed  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  DeptF  Total  Depth  “ ~ TotaFDepth  Diameter  an3  2 inch 

Drilled:  10* Reamed:  N/A  Cased  Below  G.S. : 8.5*  Type  of  Casing:  a 1 uni  nun 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

‘ “TES  NO 

Well  Developed?  x_ 

Well  Test  Pumped?  x 

ter  Samples  Taken?  x 

feterial  Ssiples  Taken?  _x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  PoTnf 
Descri  ption/G  eva  ti  on : 

Well  Annul us 
Conpletion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.:  N/A 

Tfethod  Perforated  or  Screened 
_____  No  casing  in  hole. 

__  Open  bottom  only. 

Slotted  with  Mill's  Knife. 

___  Slotted  with  a torch. 

Screened  by  pilling  casing. 

__  Saw  cut. 

_x Otter  (specify)  sealed  bottcm 

f#  Height  Above  (+/-) 
or  Below  G.S.: 


Remarks:  Sarpled  the  following  intervals:  1-2'  (1  3/3");  3-4'  (1  3/4");  7-3'  (2");  installed  neutron  probe 
access  tuBes. 


Fran 

To 

O' 

1.75 

1.75' 

2.5' 

2.5' 

3.5’ 

3.5' 

3.5' 

8.5' 

10' 

DRILLINS  AND  LITHOLOGIC  LOG 

Geological,  Drilling,  and  Water  Conditions  and  Sampling 

Tailings;  rust  to  brown;  primarily  fine  grained  sand;  highly  oxidized. 

Clay,  dark  brown;  silty,  abundant  root  frags.;  si  ightly  mottled  with  oxidized  material. 

Silt;  rust  to  dark  brown;  sandy;  root  frags  throughout;  pyrite  cannon. 

Sand;  light  brown  to  light  gray,  poorly  sorted;  v.f.g.  to  median;  subrounded;  coarsens 
with  depth;  quartz,  muscovite,  biotite  cannon;  saturated  at  about  7 feet;  becoming  dark 
green  and  si 1 tier  8-8.5  feet. 

Clay;  dark  green;  silty;  numerous  wood  and  root  frags.;  numerous  glass  shards. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 

Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  finber:  NP-19 

Legal  ~~  ~ " Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  west  of  TS-01;  Ramsay  Flats 

Date  Hole  Late  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/35  Completed:  05/14/85  Driller:  D.  Noel  Carpany:  Noel 
Drill  Drilling  Pilot  Hole  Resned  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Ciptfi  “ Total  Depth  Total  Depth  ""Diameter  and  2 inch 

Drilled:  IQ1 Reamed:  N/A  Cased  Below  G.S.:  81 Type  of  Casing:  alifninum 

Weight  or  Interval  Perforated  Target  Packer  Type  and 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.:  N/A  Aquifer:  Vadose  Depth  Below  G.S.:  N/A 


YES 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Pimped? 

X 

Open  bottom  only. 

Water  Samples  Taken? 

X 

Slotted  with  Mill's  Knife. 

Material  Sanples  Taken?  x 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 
Saw  cut. 

Static 

x Other  (specify)  sealed  bottom 

Water  Level : 

Date: 

Measuring  Point 

Height  Above  (+/-) 

Descri p ti on/El evati on : 

or  Below  G.S.: 

Well  Anrulus 

Carpi  etion  Description:  

Remarks:  Sampled  the  following  intervals:  1-2'  (1  7/8");  2-3'  (1  3/4");  6-7'  (1  3/4");  installed  neutron  probe 
access  tube. 


Fran  To 

O'  1' 


1'  2' 

2'  3.5' 

3.5'  5' 

5'  5.5' 

5.5'  6.5' 

6.5'  8.5' 


DRILLING  AM)  LITHOLOGIC  LOG 

Geological,  Drilling,  and  Water  Conditions  and  Sampling 

Tailings;  light  brown  to  orange;  primarily  v.f.g  sand;  mod.  veil  sorted;  subrounded; 
dry. 

Clay;  dark  gray  to  dark  brwi;  silty;  root  frags.;  blocky. 

Silt;  light  to  dark  brown;  slightly  sandy;  occasional  pyrite;  xcasional  root  frags. 
Clay;  dark  gray;  silty;  slightly  moist;  root  frags,  cannon;  pyrite  rich. 

Sand;  gray;  fine-grained;  mod.  well  sorted;  subangular  to  angular;  weakly  cenented;  dry. 
Clay;  black  to  dark  green;  silty;  blocky;  organic  rich;  pyrite  rich;  si ightly  moist. 
Sand/gravel;  gray,  poorly  sorted;  med  sand  to  med  gravel;  saturated  at  about  7.0  feet. 
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Page  2 Well  Log  NP-19 


8.5' 


I 


9.5'  Silt;  dark  green  to  dark  brown;  clayey,  occasional  sandy  lenses;  pyrite  rich;  root 
frags.;  grades  coarser  with  depth. 

10'  Gravel;  mediim  to  large;  sand  matrix;  mod.  well  rounded. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  NP-20 

Legal  “ Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  west  of  NP-19;  Ramsay  Flats 

Date  Hole  Date  Hole  Dril ling 

Recorded  by:  Grotbo  Started:  05/14/85  Conrpleted:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  Pilot  Hole  Reared  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  — ~~  Diameter  and  2 inch 

Drilled:  10 1 Reamed:  N/A Cased  Below  G.S.:  7.5*  Type  of  Casing:  al  uni non 

Weight  or  Interval  Perforated  Target  Packer  Type  and 

(ege  of  Casing:  thin  vail  or  Screened  Below  G.S.:  N/A  Aqpifer:  Vadose Depth  Below  G.S. : N/A 


yes 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Purped? 

X 

Open  bottom  only. 

Water  Samples  Taken? 

X 

Slotted  with  Mill's  Knife. 

teterial  Samples  Taken?  x 
E-Logs? 

X 

Slotted  with  a torch. 
Screened  by  pulling  casing. 

Static 

» 

Saw  cut. 

x Other  (specify)  sealed  bottcm 

Water  Level : 

Measuring  Point 
Description/Elevation: 

Date: 

Height  toove  (+/-) 
or  Below  G.S.: 

Well  Annulus 
Ccnpletion  Description: 


Remarks:  Sampled  the  fol  laving  intervals:  0-1'  (1  1/2");  3-4'  (1  1/4");  5-6'  (1  3/4");  installed  neutron  probe 
access  tube. 


From  To 

O'  1' 

1'  1.5' 

1.5'  o' 


6'  6.5' 


6.5’  7.75’ 

7.75'  10' 


DRILLING  AM)  LITHOLOGIC  LOG 

Geological,  Drilling,  and  Water  Conditions  and  Sampling 
Tailings;  brown  to  rust;  prinarily  silty  sand;  si ightly  moist. 

Clay;  black;  slightly  silty;  organic  rich;  nunerous  root  frags. 

Silt;  gray  to  brown;  clayey,  clay  zone  at  2.5  to  3 feet;  pyrite  rich;  coarses  with  depth 
to  pebble  size  at  5 to  6 feet;  slightly  moist  at  6 feet. 

Sand/gravel ; varicolored;  poorly  sorted;  fine  grained  to  small  gravel;  saturated  at  6.5 
feet. 

Clay;  dark  green;  silty;  root  frags,  cannon. 

Gravel;  poorly  sorted;  small  to  medium;  subrounded;  sand  matrix;  becaning  sandier  with 
silt  matrix  8.5  to  10  feet. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Be w Project:  SBC  CERCL4  or  Nircter:  NP-21 

Legal  ~~  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  west  of  NP-20;  Ramsay  Flats 

” DateHBTe  Date  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Carpi e ted:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Dri  I ling  Pilot  Hole  Reamed  Hole 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diameter  and  2 inch 

Drilled:  8.5' Reamed:  N/A Cased  Below  G.S.:  8* Type  of  Casing:  a 1 uni  nun 


Weight  or  Interval  Perforated  Target  Packer  Type  and 

Gage  of  Casing:  thin  wall  or  Screened  Below  G.S.:  N/A  Aqpifer:  Vadose  Depth  .Below  G.S.: 


YES 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Pumped? 

X 

Open  bottom  only. 

Slotted  with  Mill's  Knife. 

teter  Sarples  Taken? 

X 

Material  Samples  Taken? 

X 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 

Static 
Water  Level : 

* 

Date: 

Saw  cut. 

x Other  (specify)  sealed  bottan 

Measuring  Point  f»P  Height  Above  (+/-) 

Description/Elevation:  or  Below  G.S.: 

Well  Annulus 

Carpi  etion  Description:  


N/A 


Remarks:  Installed  neutron  probe  access  tube. 


DRILLING  AND  LITHLOGIC  LOG 


Fran  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 
O'  2.5'  Tailings;  dark  brewn  to  rust;  primarily  silt;  clayey  with  depth. 


2.5'  5'  Clay;  gray;  blocky;  occasional  pyrite  and  root  frags. 


5’ 

8' 


3'  Sand;  varicolored;  poorly  sorted;  fine-grained  to  coarse;  subangular  to  subrounded; 
occasional  pyrite;  saturated  at  about  6.5  feet;  scattered  gravel  fron  7 to  8 feet. 

8.5'  Gravel;  small  to  median;  poorly  sorted;  subrounded;  sand  matrix;  shelby  tube  refusal. 
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Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  NP-21A 

Legal  " Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  west  of  NP-21  in  veg.  area;  Ramsay  Flats 

Date  Hole  ' Date  Hole  Drilling 

Recorded  by:  Grotbo  Started:  05/14/85  Completed:  05/14/85  Driller:  D.  Noel  Conpany:  Noel 

Drill  Drilling  Pilot  Hole  Resned'Hole 

Method:  Giddings Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  D^)th  * Total” Depth  Diameter  and  2 inch 

Drilled:  o' Reamed:  N/A Cased  Below  G.S.:  61 Type  of  Casing:  al  uni  nun 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  vail  or  Screened  Below  G.S.: 

YES  NO 

Well  Developed?  x__ 

Well  Test  Pinped?  x 

Water  Sanples  Taken?  x_ 

f-faterial  Samples  Taken?  x_ 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point 
Descri  ption/O  evation:__ 

Well  Annulus 
Carpi  etion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

Method  Perforated  or  Screened 

______  No  casing  in  hole. 

_____  Open  bottom  only. 

Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

_____  Saw  cut. 

_x Other  (specify)  sealed  bottom 

M5  Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Rerarks:  Installed  neutron  probe  access  tube. 


Frcm 

O' 

0.1' 

2' 

4.5' 


DRILLING  AM)  LITKLOGIC  LOG 

To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 
0.1'  Tailings;  orange  to  brcwn;  sandy,  thin  veneer. 

2'  Silt;  brown;  clayey;  abundant  root  system. 

4.5'  Clay;  black  to  gray;  blocky;  abundant  roots. 

6'  Sand;  gray;  poorly  sorted;  median  to  coarse;  saturated  at  5.5  feet. 
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Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 

Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Nunber:  NP-22 

Legal  Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  west  of  NP-09  approx.  60  meters;  Ramsay  Flats 

Date  Hole  ““Date  Hole  " Drilling  " 

Recorded  by:  Grotbo  Started:  05/14/85  Completed:  05/14/85  Driller:  D.  Noel  Company:  Noel 
Drill  Drilling  Wot  Hole  fteared  Hole  " 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  "Total  Depth  ~ Total  Depth  Diameter  and  2 inch 

Drilled:  8‘ Reamed:  N/A Cased  Below  G.S.:  7.51  Type  of  Casing:  aluninun 

Weight  or  Interval  Perforated  Target  Packer  Type  and 

Gage  of  Casing:  thin  vail  or  Screened  Below  G.S.:  N/A  Aquifer:  Vadose Depth  Below  G.S.:  N/A 


YES 

NO 

Method  Perforated  or  Screened 

Well  Developed? 

X 

No  casing  in  hole. 

Well  Test  Puiped? 

X 

Open  bottom  only. 

Water  Sanples  Taken? 

X 

Slotted  with  Mill's  Knife. 

Material  Samples  Taken? 

X 

Slotted  with  a torch. 

E-Logs? 

X 

Screened  by  pulling  casing. 

Static 

* 

Saw  cut. 

x Other  (specify)  sealed  bottom 

Water  Level : 

Measuring  Point 
Descri pt i on/El  eva t i on : 

Date: 

M3  Height  Above  (+/-) 
or  Below  G.S.: 

Well  Annulus 

Caipletion  Description: 

Remarks:  Installed  neutron  probe  access  tube. 


DRILLING  AMD  LITHOLOGIC  LOG 


Fran 

O' 


2* 


6' 


To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

2'  Tailings;  sand;  It  gray  to  It  brown;  silty,  clayey  with  depth;  rust  colored  mottling 

throughout;  abundant  root  system  at  1.5  to  2 feet;  fine-grained  clean  sandy  lens  at  1 
foot  (approximately  2 inches  thick). 

6'  Clay,  black  to  dark  brcwn;  silty,  sandy  with  depth;  si  ickensi Tides  at  2 to  3 feet;  root 
frags,  scattered  throuhgout;  scattered  pyrite;  slightly  siltier  and  mottled  at  4 to  6 
feet. 

8'  Sand;  dark  green;  poorly  sorted;  mediun  sand  to  snal  1 gravel;  subrounded;  saturated  at  6 
feet;  primarily  composed  of  quartz;  scattered  pyrite. 
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MONITORING  WELL  LOG 

Hole  Name 

State:  Montana  County:  Silver  Bow  Project:  SBC  CERCLA  or  Muter:  NP-23 

Legal  ~ Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  west  of  NP-22;  Ramsay  Flats 

Date  Hole  Date  Hole  ~ Drilling 

Recorded  by:  Grotbo  Started:  05/14/35  Caipleted:  05/14/85  Driller:  D.  Noel  Caipany:  Noel 
Drill  Drilling  Pilot  Hole  Roan®?  Hale 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  Total  Depth  Total  Depth  Diameter  artel  2 inch 

Drilled:  31 Reamed:  N/A Cased  Below  G.S.:  7.81  Type  of  Casing:  aliminun 


Weight  or  Interval  Perforated 

&ge  of  Casing:  thin  wall  or  Screened  Below  G.S.: 

YES  NO 

Well  Developed?  x 

Well  Test  Ptuped?  x 

Water  Samples  Taken?  x_ 

Materia]  Samples  Taken?  _x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point 

Descri  pti on/El evati on : 

Well  Annulus 

Carpi  etion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  G.S.: 

Method  Perforated  or  Screened 

No  casing  in  hole. 

_____  Open  botton  only. 

Slotted  with  Mill's  Knife. 

_____  Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 

x Other  (specify)  sealed  bottan 


K3  Height  Above  (+/-) 
or  Below  G.S.: 


N/A 


Remarks:  Sampled  the  fol  laving  intervals:  1-2'  (2  1/4");  3-4'  (1  3/4");  6-7'  (1  1/2");  installed  neutron  probe 
access  tube. 


DRILLING  AM)  LITHOLOGIC  LOG 


From  To  Geological,  Drill ing,  and  Water  Conditions  and  Sampling 


O' 

2' 

4' 


2'  Tailings;  rust  to  gray  to  brown;  primarily  sand;  very  fine  to  fine  grained;  silty,  root 
frags,  at  1 to  2 feet. 

4'  Clay;  dark  gray;  silty;  significant  root  zone  at  2.5  feet;  root  frags,  throughout; 
scattered  pyrite;  slight  mottling  throughout. 

5'  Sand;  light  bravn;  fine  grained;  mod.  well  sorted;  subangular;  some  oxidized  mottling. 


5' 


6.5'  Clay,  black  to  dark  green;  silty,  pyrite  rich;  scattered  root  frags.;  root  canals  are 
oxidized. 


6.5'  8'  Sand;  gray,  fine-grained  to  coarse  to  small  gravel;  poorly  sorted;  subrounded;  saturated 

at  about  6.5  feet. 


Stiller  and  Associates,  Inc. 

Consulting  Hydrologists  - Geologists  - Engineers 


MONITORING  WELL  LOG 


Hole  Name 

State:  Montana  County:  Silver  Bcw  Project:  SBC  CERCLA  or  Muter:  NP-24 

Legal  ~ Descriptive 

Location:  T 3N  R 9W  Sec  22  Tract  AA  Location:  west  of  NP-23;  Ramsay  Flats 

Oate’TfoTi  Date  Hole  Drilling  “ ~ ~ 

Recorded  by:  Grotbo  Started:  05/14/85  Canpleted:  05/14/85  Driller:  D.  Noel  Carpany:  Noel 
Drill  Drilling  Pi  lot  Hole  Reamed  Hole  ' 

Method:  Giddings  Fluids  Used:  None  Diameter:  2 inch  Diameter:  N/A 

Total  Depth  " Total  Depth  ’ 'TotaPDepth  Diameter  ahcT  2 inch 

Drilled:  10' Reamed:  N/A Cased  Below  G.S.:  7.9*  Type  of  Casing:  a 1 uni  nun 


Weight  or  Interval  Perforated 

Gage  of  Casing:  thin  wa 11  or  Screened  Below  G.S.: 

YES  NO 

Well  Developed?  x_ 

Well  Test  Ptnped?  x 

Water  Samples  Taken?  x_ 

Material  Samples  Taken?  _x 

E-Logs?  x 


Static 

Water  Level : Date: 

Measuring  Point 
Descri pti on/El eva t i on :_ 

Well  Artulus 
Ccnpletion  Description: 


Target  Packer  Type  and 

N/A  Aquifer:  Vadose  Depth  Below  6. S.:  N/A 

Method  Perforated  or  Screened 

No  casing  in  hole. 

____  Open  bottom  only. 

Slotted  with  Mill's  Knife. 

Slotted  with  a torch. 

Screened  by  pulling  casing. 

Saw  cut. 

_x Other  (specify)  sealed  bottom 

M3  Height  Above  (+/-) 
or  Below  G.S.: 


Remarks:  Sampled  the  following  intervals:  0-1'  (1  3/8");  3-4'  (1  1/2");  4-5'  (2");  installed  neutron  probe 
access  tube. 


DRILLING  AN)  LITHOLOGIC  LOG 


Fran  To  Geological,  Drilling,  and  Water  Conditions  and  Sampling 

O'  2'  Tailings;  rust  to  light  bravn;  primarily  sand;  fine  grained;  silty,  slightly  clayey  at 

0.5-1.5  feet;  mottled  at  1 to  2 feet. 


2'  3.25'  Clay;  black  to  dark  gray,  silty,  glass  shards  scattered  throughout 

3.25'  10'  Sand;  light  brown;  poorly  sorted;  fine  to  medium  size;  subangul ar  to  subrounded; 

nunerous  roots  at  3.25  to  3.5  feet;  upper  portion  is  dry,  no  cohesive  ratrix;  coarsens 
with  depth  to  small  gravel  size  at  7-8  feet;  saturated  at  about  7 feet. 


ATTACHMENT  III-E 
SILVER  BOW  CREEK  SOIL  SAMPLING 
SITE  DESCRIPTIONS  AND  PEDFORM  CODES 


V 


1 1 1- 10  2 


MultiTech 


Record// 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 

13 

14 

15 

16 

17 

18 

19 

20 
2 I 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 


SITENUM  LOCI 

1 NORTH  SIDE  OF  SBC  300  FEET  WEST  OF  BRIDGE 

2 EAST  OF  ROCKER  AND  SOUTH  OF  EAST  END  OF  SMELTER  SITE . 

3 1/2  MILE  WEST  OF  ROCKER,  S.  SIDE  OF  SBC  IN  GULLY. 

4 SOUTH  OF  RADIO  TOWER  IN  NISSLER,  NORTH  OF  CREEK  NEXT  TO  SBC 

5 1/4  MILE  EAST  OF  SILVER  BOW  SOUTH  SIDE  OF  CREEK. 

6 200  FEET  EAST  OF  LARGE  DISCHARGE  TO  SBC  1/2  MI.  W.  SILV.  BOW 

7 NE  OF  STAUFFER  NORTH  OF  SBC  40  FEET  FROM  STREAM. 

8 SOUTH  OF  RAMSEY  SCHOOL 

9 90  FEET  EAST  OF  BROWNS  GULCH,  800  FEET  NORTH  OF  SBC 
10  ALONG  BROWNS  GULCH  NEAR  SAMPLE  T9. 

1 1 SOUTH  OF  KONDA  FIELD  IN  TAILINGS  ALONG  SBC 

12  ABOVE  OLD  DITCH  E.  OF  LAGOON  AT  PETERSONS 

13  BELOW  OLD  DITCH,  EAST  OF  PETERSON  LAGOON. 

14  PETERSON  ALFALFA  FIELD  BELOW  YELLOW  DITCH  LATERAL 

15  PETERSON  OAT  FIELD-SWALE  BELOW  YELLOW  DITCH 

16  LOWER  PETERSON  ALFALFA  FIELD 

17  PETERSON  FIELD  ABOVE  LATERAL  FROM  YELLOW  DITCH 

18  LOCATED  IN  SBC  FLOODPLAIN  PAIRED  WITH  TS9 

19  120  FEET  NNW  OF  CLARKS  FORK  FORAGE  PLOTS,  SPANGLER  PROPERTY 

20  SPANGLER  PASTURE  NORTH  OF  1-90 

21  SPANGLER  PASTURE  NORTH  OF  1-90,  WEST  OF  SMELTER,  BELOW  RAIL- 

22  FORESEN  PASTURE  IN  SLICKEN  ALONG  CLARK  FORK 

23  FORESEN  PASTURE  ADJACENT  TO  CLARK  FORK 

25  RAMSAY  FLAT  WEST  LYSIMETER  INSTALLATION 

26  WHITE  SALT  CRUST  SAMPLED  AT  SILVER  BOW  WELL  LOCATION 

27  SILVER  BOW  SELL  LOCATION 

28  RAMSAY  FLAT  EAST  LYSIMETER  INSTALLATION 

29  WARM  SPRINGS  FISHING  ACCESS  ON  POINT  BAR 

51  NW  CORNER  OF  KONDA  PASTURE 

52  NW  CORNER  OF  KONDA  PASTURE 

53  SW  END  OF  KONDA  FIELD  ALONG  RAILROAD  TRACKS 

54  ABOVE  RAILROAD  TRESTLE  AT  SPANGLERS  NEAR  SITE  A7 

55  SPANGLER  NORTH  PASTURE  NEAR  RR.  TRESTLE  N OF  1-90 

56  DUTTON  RANCH  NEAR  GOLD  CREEK 

57  THURMOND  UPPER  PASTURE 

58  THURMOND  LOWER  PASTURE  30  FEET  EAST  OF  SBC. 

59  FORESON  PASTURE  ABOVE  TRACE  OF  EAST  VALITON  DITCH 

60  FORESON  PASTURE  BELOW  TRACE  OF  EAST  VALITON  DITCH 
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Record//  SITENUM  L0C2 


1 

1 

NW 

1/4,  SW 

1/4,  SECTION  22,  T3N , 

R8W 

2 

2 

SW 

1/4,  NE 

1/4,  NE 

1/4,  SECTION 

22,  T3N,  R8W 

3 

3 

NW 

1/4,  NE 

1/4,  NE 

1/4,  SECTION 

20,  T3N,  R8W 

4 

4 

NE 

1/4,  NE 

1/4,  NE 

1/4,  NE  1/4, 

SECTION  19,  T3N,  R8W 

5 

5 

SW 

1/4,  SE 

1/4,  SE 

1/4,  SECTION 

13,  T3N,  R9W 

6 

6 

SW 

1/4,  SW 

1/4,  SW 

1/4,  SECTION 

S3,  T3N,  R9W 

7 

7 

NE 

1/4,  NE 

S/4,  NE 

1/4,  SECTION 

23,  T3N,  R9W 

8 

8 

NE 

1/4,  SW 

1/4,  NW 

1/4,  SECTION 

23,  T3N,  R9W 

9 

9 

NW 

1/4,  NE 

1/4,  NE 

1/4,  SECTION 

22,  T3N,  R9W 

10 

10 

NE 

1/4,  NW 

1/4,  NE 

1/4,  SECTION 

22,  T3N , R9W 

1 1 

1 1 

SW 

1/4,  SW 

1/4,  SW 

1/4,  NW  1/4, 

SECTION  16,  T3N,  R9W 

12 

12 

SW 

1/4,  SE 

1/4,  SE 

1/4,  SE  i/4, 

SECTION  35,  T4N,  R10W 

13 

13 

SE 

1/4,  SE 

1/4,  SE 

1/4,  SE  1/4, 

SECTION  35,  T4N , R10W 

14 

14 

SW 

1/4,  NE 

1/4,  SE 

1/4,  NW  1/4, 

SECTION  35,  T4N , R10W 

15 

15 

SE 

1/4,  NE 

1/4,  SE 

1/4,  NW  1/4, 

SECTION  35,  T4N,  RIOW 

16 

16 

NE 

1/4,  NW 

1/4,  NW 

1/4,  NE  1/4, 

SECTION  35,  T4N , RIOW 

17 

17 

SW 

1/4,  NW 

1/4,  NW 

1/4,  NE  1/4, 

SECTION  35,  T4N,  RIOW 

18 

18 

NE 

1/4,  NW 

1/4,  NW 

1/4,  SECTION 

25,  T4N,  RIOW 

19 

19 

NE 

1/4,  NE 

1/4,  NE 

1/4,  SECTION 

26,  T4N , RIOW 

20 

20 

NE 

1/4,  SW 

1/4,  SW 

1/4,  SECTION 

19,  T4N , R9W 

2 1 

2 1 

ROAD  TRESTLE.  SW  1/4,  SW  1/4,  SW  1/4,  SECT.  19,  T4N , 

22 

22 

NW 

1/4,  NW 

1/4,  SW 

1/4,  SECTION 

16,  T7N,  R9W 

23 

23 

SE 

1/4,  SW 

1/4,  NE 

1/4,  SECTION 

16,  T7N,  R9W 

24 

25 

NE 

1/4,  NE 

1/4,  NE 

1/4,  SECTION 

22,  T3N,  R9W 

25 

26 

SE 

1/4,  SE 

1/4,  SW 

1/4,  SECTION 

13,  T3N,  R9W 

26 

27 

SE 

1/4,  SE 

1/4,  SW 

1/4,  SECTION 

13,  T3N,  R9W 

27 

28 

NE 

1/4,  NE 

1/4,  NE 

1/4,  SECTION 

22,  T3N,  R9W 

28 

29 

SE 

1/4,  NW 

1/4,  SE 

1/4,  SECTION 

18,  T5N,  R9W 

29 

51 

SW 

1/4  ,NW 

1/4,  SW 

1/4,  NW  1/4  SECTION  16,  T5N  R9W 

30 

52 

SW 

1/4,  NW 

1/4,  SW 

1/4,  NW  1/4 

SECTION  16  T3N  R9W 

31 

53 

SE 

1/4,  SW 

1/4,  SW 

1/4,  NW  1/4 

SECTION  16  T3N  R9W 

32 

54 

SE 

1/4,  NE 

1/4,  NW 

1/4  SECTION 

30,  T4N,  R9W 

33 

55 

NE 

1/4,  SW 

1/4,  NW 

1/4  SECTION 

30,  T4N , R9W 

34 

56 

NE 

1/4,  SW 

1/4,  NW 

1/4,  NE  1/4 

SECTION  31  T ION  RIOW 

35 

57 

SE 

1/4,  NE 

1/4,  SE 

1/4,  NW  1/4 

SECTION  20  T3N  R8W 

36 

58 

NW 

1/4,  SW 

1/4,  NE 

1/4,  NW  1/4 

SECTION  20  T3N  R8W 

37 

59 

NE 

1/4,  NE 

1/4,  SE 

1/4  SECTION 

16,  T7N,  R9W 

38 

60 

NE 

1/4,  NE 

1/4,  SE 

1/4  SECTION 

16,  T7N,  R9W 
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Table  1.  Index  for  parent  material,  vegetation,  and  land  use  codes 
in  the  PEDFQRM  system. 


Code 

Parent  Material  Code 

Vegetation 

Code 

Land  Use 

01 

volcanic  ash 

01 

mixed  coniferous 

01 

caumercial  forest 

02 

loess 

02 

pander osa  pine 

02 

non-corrrru  forest 

03 

glacial  outwash 

03 

lodgepole  pine 

03 

forest 

04 

glacial  till 

04 

spruce- fir 

04 

range 

05 

lacustrine 

05 

larch-fir 

05 

dryland  crop 

06 

peat 

06 

Douglas-f ir 

06 

irrigated  crop 

07 

muck 

07 

mixed  deciduous 

07 

irrigated  hay 

08 

residual  sandst. 

08 

cottonwood 

08 

dryland  hay 

09 

residual  shale 

09 

aspen 

09 

pasture 

10 

residual  si Its t. 

10 

trees 

10 

residential 

11 

residual  limest. 

11 

dryland  crop 

11 

urban 

12 

res id.  crystalline 

12 

irrig.  field  crop 

12 

disturbed  land 

13 

mixed  alluvium 

13 

row  crops 

13 

strip  mine 

14 

alluvial 

14 

horticultural  crop 

14 

mill  tailings 

15 

colluvial 

15 

riparian 

15 

mine  dump 

16 

sol if lucate 

16 

mixed  shortgrass 

16 

wildland 

17 

sandst „ al luvium 

17 

mixed  midgrass 

17 

landfill 

18 

shale  alluvium 

18 

shrubs  & grasses 

19 

siltst.  alluvium 

19 

halophytic 

20 

crystalline  alluv. 

20 

sedges  & rushes 

21 

limestone  alluv. 

21 

perennial  forage 

22 

tame  pasture 

Table 

2.  Index  for  cedes  for  drainage,  permeability,  erosion, 

landscape,  position,  and  land form  type  in  the  PEDFQRM  system. 

Code 

Drainage 

Code 

Permeabililty 

Code 

Erosion 

01 

very  poor 

01 

very  slow 

01 

none 

02 

poor 

02 

slow 

02 

slight 

03 

poor  to  moderate 

03 

slow  to  medium 

03 

moderate 

04 

moderate 

04 

medium 

04 

severe 

05 

well 

05 

medium  to  rapid 

05 

slight- wind 

06 

well  to  excessive 

06 

rapid 

06 

moderate-wind 

07 

excessive 

07 

very  rapid 

07 

severe- wind 

08 

altered,  drained 

09 

altered,  wetted 
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Table  3.  Index  for  landscape  position  and  landform  codes  in  the 


PEDFQRM  SYSTEM. 

Code 

Landscape  Position 

Code 

Landform 

01 

crest 

01 

sedimentary  upland 

02 

ridge 

02 

mountains 

03 

upper  midslope 

03 

playa 

04 

midslope 

04 

alluvial  fan 

05 

lower  midslope 

05 

sand  dune 

06 

foots lope 

06 

glacial  outwash 

07 

level  slope 

07 

ground  morraine 

08 

alpine  till 

09 

terrace 

10 

floodplain 

11 

plateau 

12 

solifluction  lobe 

13 

patterned  ground 

14 

backs wamp 

15 

landslide 

16 

badlands 

17 

disturbed  land 

18 

talus 

Table 

4.  Index  for  texture  codes  in 

the  PEDFORM  system. 

Code 

Symbol 

Texture 

Code 

Symbol 

Texture 

USDA  TEXTURE 

FAMILY  TEXTURE 

01 

s 

sand 

20 

sndy 

sandy 

02 

Is 

loamy  sand 

21 

colo 

coarse  loamy 

03 

lfs 

loamy  fine  sand 

22 

cosi 

coarse  silty 

04 

lvfs 

loamy  very  fine 

s.23 

filo 

fine  loamy 

05 

si 

sandy  loam 

24 

f isi 

fine  silty 

06 

f si 

fine  sandy  loam 

25 

fine 

fine 

07 

vfsl 

v.  fine  sandy  loam26 

vf 

very  fine 

08 

1 

loam 

27 

sskl 

sandy  skeletal 

09 

sil 

silt  loam 

28 

lskl 

loamy  skeletal 

10 

scl 

sandy  clay  loam 

29 

cskl 

clayey  skeletal 

11 

cl 

clay  loam 

30 

frag 

fragmental 

12 

sicl 

silty  clay  loam 

31 

ashy 

ashy 

13 

sc 

sandy  clay 

32 

mdl 

medial 

14 

c 

clay 

15 

sic 

silty  clay 

16 

cos 

coarse  sand 

17 

fs 

fine  sand 

18 

vf  s 

very  fine  sand 

19 

si 

silt 
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Table  5. 


Index  for  structure  grade,  size,  and  kind  used  in  the 
PEDFORM  system. 


Code 

Structure  grade 

Code 

Structure  kind 

01 

massive 

01 

massive 

02 

weak:peds  barely  obsevable  in  place 

02 

platy 

arri  when  disturbed  peds  remain 

03 

granular 

03 

weak  to  moderate 

04 

subangular  blocky 

04 

moderate:  peds  easily  observable 

05 

angular  blocky 

and  when  disturbed  most  of  material 

06 

prismatic 

consists  of  peds. 

07 

columnar 

05 

moderate  to  strong 

08 

wedge 

06 

strong:  peds  distinnctly  visible, 
when  disturbed  entire  soil  mass  is 

aggregated 

Code  Size  Class  Diameter  Thickness  Diameter  Diameter 

of  granules  of  plates  of  blocks  of  prisms 

( mm  ) —————— 


01 

very  fine 

<1 

<1 

<5 

<10 

02 

fine 

1-2 

1-2 

5-10 

10-20 

03 

medium 

2-5 

2-5 

10-20 

20-50 

04 

coarse 

5-10 

5-10 

20-50 

50-100 

05 

very  coarse 

>10 

>10 

>50 

>100 
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Table  6.  Index  for  soil  consistence  in  the  PEDFORM  system. 


Code 

Dry  consistence  Code 

Moist  consistence 

01 

loose 

01 

loose 

02 

soft:  easily  crushes  to 

02 

very  friable:  crushes  under 

powder 

gentle  pressure 

03 

slightly  hard:  easily 

03 

friable:  crushes  easily  under 

broken  between  thumb  and 

moderate  pressure  between "THUMB 

finger 

and  finger 

04 

hard: easily  broken  in  hand 

04 

firm:  crushes  under  moderate 

05 

very  hard:  broken  in  hands 

pressure  between  thumb  and  finger 

with  difficulty 

05 

very  firm:  barely  crushable 

06 

extremely  hard:  cannot  be 

between  thumb  and  finger 

broken  in  hands 

06 

extremely  firm:  crushes  under 

07 

indurated 

strong  pressure  in  hand 

07 

indurated 

Code 

Wet  stickiness 

Code 

Wet  plasticity 

01 

nonsticky:  no  adherence 

01 

nonplastic:  no  wire  formed 

02 

slightly  sticky:  adheres  to  02 
thumb  and  finger  but  canes 

slightly  plastic:  wire  forms 
but  easily  deformed 

off  one  cleanly 

03 

plastic:  wire  forms,  moderate 

03 

sticky:  soil  adheres  and 

pressure  required  to  deform 

04 

stretches  before  pulling 
apart 

very  sticky:  soil  adheres 
to  both  fingers 

04 

very  plastic:  wire  forms,  much 
pressure  required  to  deform 
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Table 


7.  Index  for  root  abundance,  size,  and  location  in  the 
PEDFORM  system. 


Code 

Size 

Code 

Location 

01 

none 

01 

none 

02 

very  fine  (0.1-lmm) 

02 

throughout  horizon 

03 

fine  and  very  fine 

03 

between  peds 

04 

fine  (l-2nm) 

04 

flattened  in  cracks 

05 

medium  and  fine 

05 

flattened  around  rocks 

06 

medium  ( 2-5mm) 

06 

mat  at  top  of  horizon 

07 

coarse  and  medium 

08 

coarse  05mm) 

09 

fine  and  coarse 

Code 

Abundance  Very  fine 

Fine 

Medium  Coarse 

CLASS 


— — (NUMBER/DM*  *2) 


01 

none 

02 

trace 

03 

few 

<10 

04 

few  to 

common 

05 

common 

10-100 

06 

common 

to  many 

07 

many 

>100 

<10 

<1 

<1" 

10-100 

1-10 

1-5 

>100 

>10 

>5" 
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Table  8.  Index  for  pore  abundance,  size,  and  kind  in  the  PEDFORM 
system. 


Code 

Size 

Code 

Kind 

01 

none 

01 

none 

02 

micro  and  very 

fine 

02 

irregular  and  tubular 

03 

very  fine  ( .1- 

.Sirin) 

03 

tubular 

04 

fine  and  very 

fine 

04 

tubular  continuous 

05 

fine  (.5- 2mm) 

05 

tubular  discontinuous 

06 

medium  and  fine 

06 

vesicular 

07 

medium  (2-5nm) 

07 

vesicular  and  tubular 

08 

coarse  and  medium 

08 

interstitial  voids  between  peds 

09 

coarse  (>5rrm) 

09 

interstitial  voids  between  rocks 

CODE 

ABUNDANCE 

CLASS 

VERY 

FINE 

FINE 

MEDIUM  COARSE 

(NUMBER/DM*  *2) 


01 

none 

02 

trace 

03 

few 

<10 

<10 

<1 

<1" 

04 

few  to 

common 

05 

common 

10-100 

10-100 

1-10 

1-5" 

06 

common 

to  many 

07 

many 

>100 

>100 

>10 

>5 

Table  9.  Index  for  effervescence  in  HC1,  and  horizon  boundary 
in  the  PEDFORM  system. 


Code  Effervescence  Lower  Horizon  Boundary 


Code 

Distinctness 

Code 

Shape 

01 

noncalcareous 

01 

abrupt  <lin. ) 

01 

» 

smooth 

02 

slight 

02 

clear  (1-2. 5in.) 

02 

wavy 

03 

moderate 

03 

gradual  ( 2 . 5-5in . ) 

03 

irregular 

04 

violent 

04 

diffuse  (>5in.) 

04 

broken 

05 

arbitrary 

05 

arbitrary 

06 

not  reached 

06 

not  reached 
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Table  10.  Index  for  county  codes  in  the  PEDFQRM  system. 


Code 

County 

Code 

County 

Code 

County 

01 

Silver  Bcw 

19 

Chouteau 

37 

Daniels 

02 

Cascade 

20 

Valley 

38 

Glacier 

03 

Yellowstone 

21 

Toole 

39 

Fallon 

04 

Missoula 

22 

Big  Horn 

40 

Sweet  Grass 

05 

Lewis  & Clark 

23 

Musselshell 

41 

McCone 

06 

Gallatin 

24 

Blaine 

42 

Carter 

07 

Flathead 

25 

Madison 

43 

Broadwater 

08 

Fergus 

26 

Pondera 

44 

Wheatland 

09 

Powder  River 

27 

Richland 

45 

Prairie 

10 

Carbon 

28 

Powell 

46 

Granite 

11 

Phillips 

29 

Rosebud 

47 

Meagher 

12 

Hill 

30 

Deer  Lodge 

48 

Liberty 

13 

Ravalli 

31 

Teton 

49 

Park 

14 

Custer 

32 

Stil lwater 

50 

Garfield 

15 

Lake 

33 

Treasure 

51 

Jefferson 

16 

Dawson 

34 

Sheridan 

52 

Wibaux 

17 

Roosevelt 

35 

Sanders 

53 

Golden  Valley 

18 

Beaverhead 

36 

Judith  Basin 

54 

Mineral 

55 

Petroleum 

56 

Lincoln 
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SITE  DESCRIPTION 


SOIL  SERIES: 

T 1 

SITE  NUMBER: 

1 COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY, 

MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

NORTH 

SIDE  OF 

SBC  300  FEET 

WEST  OF 

BRIDGE 

NW  1/4 

, SW  1/4 

, SECTION  22 

, T3N,  R8W 

DATE 

11/15/85  1200 

ELEVATION 

: 5400F 

1645M  PRECIP 

: S 1 

.8  IN 

299. 7MM 

MATERIAL 

tailings 

VEGETATION 

:bare  ground  LAND  USE:will  tailings 

DRAINAGE 

somewhat  poor 

PERMEABILITY 

:mod.  slow  EROSION 

: severe 

POSITION 

level 

slope 

LANDFORM 

disturbed  landNUM 

.HOR 

• 

• • 

5 

SLOPE 

1% 

0.6  D 

ASPECT 

: S 

PROFILE  DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS 

RT 

PR 

HOR.  NO 

• 

(IN) 

MOIST 

DRY 

TEXT  % 

gsk  dmsp 

asl 

ask 

pH  EFF  BND 

C 1 

1 

0-  15 

7.5YR5/8  7.5YR6/8 

vfsl  0 

111  2211 

1 1 1 

i 1 1 

0.0  1 

21 

C2 

2 

15-  19 

2.5Y  5/8  2.5Y  7/8 

s 50 

662  7511 

1 1 1 

1 1 1 

0.0  1 

31 

C3 

3 

19-  26 

10YR  3/ 1 10YR  5/ 1 

si  0 

111  3211 

1 1 1 

1 1 1 

0.0  1 

12 

IIO  lb 

4 

26-  31 

10YR  2/ 1 10YR  3/ 1 

histc  0 

254  3311 

1 1 1 

1 1 1 

0.0  1 

31 

IIAlb 

5 

31-  34 

10YR  3/ 1 I0YR  5/ 1 

sil  0 

1 1 1 3323 

1 ! 1 

1 1 1 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry  , sticky, plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size, kind  EFF  =ef fervesence  BND  -boundary  thickness , shape 


SITE: 

TAILINGS  66  CM  DEEP,  WATER  AT  74  CM.  BUNCHGRASS  ALONG 
MARGIN  OF  SBC,  ELSEWHERE  BARE  GROUND. 

HORIZON: 

Cl:  STRATIFICATIONS  OF  10YR  3/2  1 INCH  THICK 

C2 : IRON-CEMENTED  LAYER 

C3 : REDUCED  LAYER 

IIO  lb:  BURIED  HISTIC  HORIZON 

IIAlb:  ORIGINAL  MINERAL  SOIL 
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SITE  DESCRIPTION 


SOIL  SERIES 

T2 

SITE  NUMBER 

• 

« 

2 COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY,  MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

EAST  OF  ROCKER 

AND  SOUTH 

OF  EAST  END  OF  SMELTER 

SITE. 

SW  1/4 

, NE  1/4, 

NE  3/4,  SECTION  22, 

T3N,  R8W 

DATE 

11/15/85  1430  ELEVATION 

: 5390F 

1642M  PRECIP 

: 1 1 

.8  IN 

299. 7MM 

MATERIAL 

tailings  VEGETATION 

:bare  ground  LAND  USE:mill  tailings 

DRAINAGE 

somewhat  poor  PERMEABILITY : mod . slow  EROSION 

: severe 

POSITION 

level 

slope  LANDFORM 

disturbed  landNUM.HOR 

• 

• a 

5 

SLOPE 

1% 

0.6  D ASPECT 

: S 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS  RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT  % 

gsk  dmsp  asl 

ask 

pH  EFF  BND 

C 1 

6 

0-  4 

10YR  5/6 

I0YR  7/6 

Is  10 

111  2211  ill 

1 1 1 

0.0  1 

21 

C2 

7 

4-  14 

10YR  3/4 

10YR  5/4 

si  10 

111  2211  111 

1 1 1 

0.0  1 

1 1 

C3 

8 

14-  27 

2.5Y  5/6 

2.5Y  6/6 

Is  0 

662  74 1 1 111 

i 1 1 

0.0  1 

31 

C4 

9 

27-  43 

10YR  3/2 

10YR  5/2 

fsl  0 

111  2211  111 

1 1 1 

0.0  1 

12 

IIAlb 

10 

43-  51 

I0YR  3/ 1 

10YR  4/ 1 

si  0 

111  3312  542 

1 1 1 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  - structure  grade,  size,  and  kind 

CONS  = moist ,dry ,s ticky , plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

15  FEET  NORTH  OF  CREEK,  TAILINGS  106  CM  DEEP,  WATER  TABLE 
AT  96  CM. 

HORIZON: 


C3 : OXIDIZED  INDURATED  LAYER 
C4 : REDUCED  ZONE 
IIAlb:  BURIED  A HORIZON 


III-113 


SITE  DESCRIPTION 


SOIL  SERIES 

T3 

SITE  NUMBER 

• 

• 

3 COUNTY 

: SILVER 

BOW 

TAXON 

COARSE 

-LOAMY,  MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

1/2  MILE  WEST  OF  ROCKER, 

S.  SIDE  OF 

SBC  IN  GULLY 

• 

NW  1/4 

, NE  1/4,  NE  1/4,  SECTION 

20, 

T3N,  R8W 

DATE 

11/16/85  1030  ELEVATION 

: 5375F 

1638M  PRECIP 

: 1 

1.7  IN 

297. 2MM 

MATERIAL 

tailings  VEGETATION 

:bare 

ground  LAND  USE:mill  tailings 

DRAINAGE 

somewhat  poor  PERMEABILITY : mod . 

slow  EROSION 

: severe 

POSITION 

level 

slope  LANDFORM 

disturbed  landNUM.HOR 

« 

• 0 

6 

SLOPE 

1% 

0.6  D ASPECT 

:N 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS  RT 

PR 

HOR.  NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp  asl 

ask 

pH  EFF  BND 

Cl 

1 1 

0-  8 

10YR  5/8  10YR  6/8 

s il 

0 

344  4323  1 1 1 

1 1 1 

0.0 

1 

21 

C2 

12 

8-  22 

10YR  5/8  10YR  6/8 

Is 

25 

662  751  1 111 

1 1 1 

0.0 

1 

31 

C3 

13 

22-  35 

10YR  4/3  10YR  6/3 

si 

5 

111  2211  342 

1 1 1 

0.0 

1 

31 

C4 

14 

35-  46 

10YR  4/ 1 10YR  6/ 1 

sil 

0 

111  3323  552 

1 1 1 

0.0 

1 

22 

IIAlb 

15 

46-  59 

10YR  3/ 1 10YR  5/ 1 

sil 

0 

1 1 1 3322  752 

1 1 1 

0.0 

1 

21 

IIB2b 

16 

59-  68 

10YR  3/2  10YR  5/2 

s 

0 

111  1 1 1 1 111 

1 1 1 

0.0 

1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , st icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

TAILINGS  116  CM  DEEP,  WATER  AT  152  CM,  6 FEET  SOUTH  OF  CREEK 
STREAM  BELOW  OLD  SURFACE. 

HORIZON: 

Cl:  STRATIFICATION  OF  5Y  7/1  SILTY  CALY  LOAM 
C2 : IRON-CEMENTED  LAYER 

C4 : REDUCED  LAYER 

IIAlb:  OLD  BURIED  MUCK  LAYER 


III-114 


SITE  DESCRIPTION 


SOIL  SERIES 

T4 

SITE  NUMBER: 

4 

COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY, 

MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

SOUTH 

OF  RADIO 

TOWER  IN  NISSLER,  NORTH 

OF  CREEK 

NEXT 

TO  SBC 

NE  1/4 

, NE  1/4 

, NE  1/4,  NE 

1/4,  SECTION 

19, 

T3N, 

R8W 

DATE 

11/16/84  1400 

ELEVATION 

: 5365F 

1635M  PRECIP 

: 1 1 

.7  IN  297 . 2MM 

MATERIAL 

tailings 

VEGETATION 

:bare  ground 

LAND  USE:mill  tailings 

DRAINAGE 

poor 

PERMEABILITY 

:mod.  slow 

EROSION 

: severe 

POSITION 

level 

slope 

LANDFORM 

: f loodpla 

in 

NUM 

.HOR 

• 

• • 

4 

SLOPE 

1% 

0.6  D 

ASPECT 

: S 

PROFILE  DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS 

RT 

PR 

HOR . NO . 

(IN) 

MOIST 

DRY 

TEXT  % 

gsk  dmsp 

as  1 

ask 

pH  EFF 

BND 

Cl 

17 

0-  5 

2.5Y  6/6  2.5Y  7/6 

Is  0 

1 1 1 

1 1 31 

1 1 1 

1 1 1 

0.0  1 

21 

C2 

18 

5~  8 

10YR  5/ 

1 SOYR  6/ 1 

sil  0 

342 

3322 

1 1 1 

1 1 1 

0.0  1 

2! 

C3 

19 

8-  24 

10YR  5/8  10YR  6/8 

s 20 

252 

1 1 1 1 

1 1 1 

1 1 1 

0.0  1 

31 

C4 

20 

24-  32 

10YR  3/2  10YR  5/2 

s 20 

1 1 1 

1111 

1 1 1 

1 1 1 

0.0  1 

66 

COMMENTS 

CF  - coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  - moist , dry , st icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  spore  amount , size , kind  EFF  =ef fervesence  END  =boundary  thickness , shape 


SITE: 

TAILINGS  80  CM  DEEP,  WATER  TABLE  AT  64  CM.  VEGETAED  ALONG 
BANK  OF  STREAM. 

HORIZON: 

C2 : REDUCED  LAYER 

C3 : STRATIFICATIONS  OF  HIGH  CHROMA  (OXIDIZED)  MATERIAL 
C4 : REDUCED  LAYER,  ABUNDANT  COARSE  SAND 


III-115 


SITE  DESCRIPTION 


SOIL  SERIES 

T5 

SITE  NUMBER 

• 

• 

5 

COUNTY 

: SILVER 

BOW 

TAXON 

COARSE 

-LOAMY, 

MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

1/4  MILE  EAST 

OF  SILVER  BOW  SOUTH  SIDE 

OF  CREEK. 

SW  1/4 

, SE  1/4 

, SE  1/4,  SECTION 

13, 

T3N 

, R9W 

DATE 

11/16/85  1630 

ELEVATION 

: 5345F 

1629M  PRECIP 

: 1 1 

.6  IN 

294. 6MM 

MATERIAL 

tailings 

VEGETATION 

: bare 

ground 

LAND  USE : mill  tail 

ings 

DRAINAGE 

somewhat  poor 

PERMEABILITY: mod. 

slow 

EROSION 

: severe 

POSITION 

level 

slope 

LANDFORM 

: f loodpla 

in 

NUM 

.HOR 

• 

• • 

5 

SLOPE 

1% 

0.6  D 

ASPECT 

:N 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS 

RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

as  1 

ask 

pH  EFF 

BND 

C 1 

21 

0-  10 

2.5Y  6/4  2.5Y  7/4 

s il 

0 

432 

3322 

1 1 1 

1 1 1 

0.0 

1 

21 

C2 

22 

10-  24 

2.5Y  4/4  2/5Y  5/4 

s il 

0 

1 1 1 

3322 

1 1 1 

1 1 1 

0.0 

1 

31 

C3 

23 

24-  39 

10YR  3/ 1 10YR  5/ 1 

s il 

0 

1 1 1 

3322 

576 

1 1 1 

0.0 

1 

21 

C4 

24 

39-  52 

10YR  4/2  10YR  6/2 

sicl 

0 

1 1 1 

4323 

1 1 1 

1 1 1 

0.0 

1 

12 

IIAlb 

25 

52-  87 

10YR  2/ 

1 10YR  3/1 

sil 

0 

452 

4323 

552 

1 1 1 

0.0 

1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist ,dry ,st icky,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , s ize , kind  EFF  =e f fervesence  BND  =boundary  thickness , shape 


SITE: 

TAILINGS  132  CM  DEEP,  WATER  TABLE  AT  220  CM,  BARE  GROUND 
HORIZON: 

Cl:  THIN  (1-2MM)  STRATIFICATIONS  OF  FINE  SAND 
C2 : FINE  SAND  STRATIFICATIONS 
C3 : PYRITE  FLAKES  BELOW  61  CM. 

C4  : MOTTLES  OF  2 . 5Y  4/6 

IIAlb:  ORIGINAL  SOIL  SURFACE,  MOTTLED. 


III-116 


SITE  DESCRIPTION 


SOIL  SERIES: 

T6  SITE  NUMBER 

• 

• 

6 

COUNTY 

: SILVER 

BOW 

TAXON  : 

COARSE-LOAMY,  MIXED (AC ID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

200  FEET  EAST  OF 

LARGE  DISCHARGE  TO 

SBC 

1/2 

MI. 

W.  SILV. 

BOW 

SW  1/4,  SW  1/4, 

SW  1/4,  SECTION 

13, 

T3N 

, R9W 

DATE 

11/17/85  1040  ELEVATION 

: 5335F 

1626M  PRECIP 

: 1 1 

.6  IN  294. 6MM 

MATERIAL 

tailings  VEGETATION 

: bare 

ground 

LAND  USE:mill  tailings 

DRAINAGE 

somewhat  poor  PERMEABILITY: mod. 

slow 

EROSION 

: severe 

POSITION 

level  slope  LANDFORM 

: floodplain 

NUM 

.HOR 

. : 

6 

SLOPE 

1%  0.6  D ASPECT 

: S 

PROFILE 

DESCRIPTION 

DEPTH  COLOR 

CF 

STR 

CONS 

RT 

PR 

HOR.  NO. 

(IN)  MOIST 

DRY 

TEXT 

% 

gsk 

dmsp 

as  1 

ask 

pH  EFF 

BND 

Cl  26 

0-  4 10YR  4/3 

10YR  6/4 

fsl 

0 

1 1 1 

2211 

1 1 1 

1 1 1 

0.0 

1 

21 

C2  27 

4-  13  10YR  5/2 

10YR  6/2 

vfsl 

0 

1 1 1 

2111 

1 1 1 

1 1 1 

0.0 

1 

21 

C 3 ( 1 ) 28 

13-  34  10YR  4/6 

10YR  6/6 

s il 

0 

1 1 1 

3322 

1 1 1 

1 1 1 

0.0 

1 

12 

C 3 ( 2 ) 29 

13-  34  10YR  3/3 

10YR  5/3 

sil 

0 

1 1 1 

3322 

1 1 1 

1 1 1 

0.0 

1 

12 

IIA1B  30 

34-  42  10YR  3/ 1 

10YR  4/ 1 

s il 

0 

352 

4323 

562 

1 1 1 

0.0 

1 

31 

IIB2  31 

42-  79  10YR  4/ 1 

10YR  6/ 1 

fsl 

0 

1 1 1 

2211 

542 

1 1 1 

0.0 

1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry, sticky , plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =ef fervesence  BND  ^boundary  th ickness , shape 


SITE: 

SAMPLE  32:  SURFACE  SALTS  ON  STREAMBANK,  PEDON  30  FT.  TO  SBC 
TAILINGS  DEPTH  86  CM,  WATER  TABLE  205  CM 
HORIZON: 

C2 : STRATIFICATIONS  OF  10YR  4/6  FINE  SAND  1-2  IN.  THICK 

C 3 ( 1 ) : OXIDIZED  LAYER  ONLY  SAMPLED 

C3( 2) : REDUCED  LAYER  ONLY  SAMPLED 

IIAlb:  OLD  SOIL  SURFACE 

IIB2 : MOTTLED  WITH  10YR  6/8 


III-117 


SITE  DESCRIPTION 


SOIL  SERIES 

T7 

SITE  NUMBER 

• 

• 

7 

COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY, 

MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

NE  OF 

STAUFFER 

NORTH 

OF  SBC  40 

FEET 

FROM  STREAM. 

NE  1/4 

, NE  1/4 

, NE  1/4,  SECTION 

23, 

T3N 

, R9W 

DATE 

11/17/84  1350 

ELEVATION 

: 5325F 

1623M  PRECIP 

: 1 1 

.6  IN 

294. 6MM 

MATERIAL 

tail ings 

VEGETATION 

:bare 

ground 

LAND  USE :mil 1 tail 

ings 

DRAINAGE 

somewhat  poor 

PERMEABILITY: mod. 

slow 

EROSION 

: severe 

POSITION 

level 

slope 

LANDFORM 

: f loodpla 

in 

NUM.HQR 

• 

• • 

4 

SLOPE 

1% 

0.6  D 

ASPECT 

: S 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS  RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp  asl 

ask 

pH  EFF 

BND 

Cl  33 

0-  12 

10YR  4/6  10YR 

6/6 

s 

0 

1 1 1 

1111  111 

1 1 1 

0.0  1 

31 

C2  34 

12-  19 

10YR  6/6  10YR 

7/6 

s 

25 

1 1 1 

1 1 1 1 111 

1 1 1 

0.0  1 

31 

IIA lb  35 

19-  24 

10YR  3/3  10YR 

5/3 

s il 

15 

352 

3322  552 

1 1 1 

0.0  1 

31 

IIC 1 36 

24-  38 

10YR  4/3  10YR 

5/3 

s 

40 

1 1 1 

1 1 1 1 542 

! 1 1 

0.0  1 

66 

COMMENTS 

CF  = coarse 

fragment  (%) 

STR  = 

structure 

grade,  size,  and 

kind 

CONS  = moist , dry , st icky ,plast ic  consistence  RT  = root  amount,  size,  location 
PR  =pore  amount , size , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

TAILINGS  97  CM  DEEP,  WATER  TABLE  AT  250  CM. 
HORIZON: 


IIA 1 : ORIGINAL  SOIL  SURFACE 


SITE  DESCRIPTION 


SOIL  SERIES 

T8 

SITE  NUMBER 

• 

• 

8 

COUNTY 

: SILVER 

BOW 

TAXON 

COARSE 

-LOAMY,  MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

SOUTH 

OF  RAMSEY  SCHOOL 

NE  1/4 

, SW  1/4,  NW  1/4,  SECTION 

23, 

T3N 

, R9W 

DATE 

11/17/84  1600  ELEVATION 

: 5310F 

1618M  PRECIP 

: 1 

1.5  IN  292. 1MM 

MATERIAL 

tailings  VEGETATION 

:bare 

ground 

LAND  USE:mill  tailings 

DRAINAGE 

somewhat  poor  PERMEABILITY : mod . 

slow 

EROSION 

: severe 

POSITION 

level 

slope  LANDFORM 

: floodplain 

NUM 

.HOR 

• • 

4 

SLOPE 

1% 

0.6  D ASPECT 

:S 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS 

RT 

PR 

HOR.  NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp 

asl 

ask 

pH  EFF  BND 

Cl 

37 

0-  14 

10YR  7/2  10YR  8/2 

lfs 

0 

1 1 1 

2211 

1 1 1 

1 1 1 

0.0 

1 31 

C2 

38 

14-  32 

10YR  3/3  10YR  4/3 

s il 

0 

452 

4323 

552 

1 1 1 

0.0 

1 21 

C3 

39 

32-  43 

10YR  4/3  10YR  6/3 

fsl 

0 

1 1 1 

22  1 1 

1 1 1 

1 1 1 

0.0 

1 12 

IIC  1 

40 

4 3-61 

10YR  4/2  10YR  6/2 

fsl 

0 

1 1 1 

3222 

326 

1 1 1 

0.0 

1 66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky, plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  ^boundary  thickness , shape 


SITE: 

TAILINGS  108  CM  DEEP,  WATER  TABLE  AT  300  CM. 
HORIZON: 

Cl:  SOME  SANDY  STRATIFICATIONS  OF  10YR  5/8 


IIC  1 : 1 OYR  5/8  MOTTLES  LOWER  HORIZON,  GRAY  GRAVEL  BELOW  61" 


III-119 


, L 


-? 


SITE  DESCRIPTION 


SOIL  SERIES 

T9 

SITE  NUMBER 

• 

• 

9 

COUNTY 

: SILVER 

BOW 

TAXON 

COARSE 

-LOAMY,  MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

90  FEET  EAST  OF 

BROWNS  GULCH,  800  FEET 

NORTH 

OF 

SBC 

NW  1/4 

, NE  1/4, 

NE  1/4,  SECTION 

22, 

T3N 

, R9W 

DATE 

11/18/84  1350  ELEVATION 

: 5294F 

1613M  PRECIP 

: 1 

.4  IN 

289. 6MM 

MATERIAL 

tailings  VEGETATION 

: bare 

ground 

LAND  USE:mill  tailings 

DRAINAGE 

somewhat  poor  PERMEABILITY :mod . 

slow 

EROSION 

: severe 

POSITION 

level 

slope  LANDFORM 

: f loodpla 

in 

NUM 

.HOR 

• 

• • 

7 

SLOPE 

1% 

0.6  D ASPECT 

: S 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS 

RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

asl 

ask 

pH  EFF 

BND 

C 1 

4 1 

0-  15 

10YR  5/2 

10YR  7/2 

vf  s 1 

0 

1 1 1 

221  1 

542 

1 1 1 

0.0 

1 

21 

C2 

42 

15-  22 

10YR  4/2 

10YR  6/2 

vfsl 

0 

1 1 1 

2211 

522 

1 1 1 

0.0 

1 

21 

C4 

44 

32-  42 

10YR  4/2 

10YR  6/2 

fsl 

0 

1 1 1 

221  I 

322 

1 1 1 

0.0 

1 

31 

IIA  lb 

45 

42-  48 

10YR  3/ 1 

10YR  4/ 1 

s il 

0 

452 

3323 

742 

1 1 1 

0.0 

1 

21 

IIC  1 

46 

4 8-  54 

10YR  6/3 

10YR  7/3 

Is 

0 

1 1 1 

1 1 1 1 

1 1 1 

1 1 1 

0.0 

1 

31 

I IC2 

47 

54-  64 

10YR  3/ 1 

10YR  5/1 

0 

1 1 1 

3323 

322 

1 I 1 

0.0 

1 

66 

C 1 

48 

0-  10 

10YR  5/4 

10YR  6/4 

s il 

0 

442 

3323 

742 

1 1 1 

0.0 

1 

31 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

TAILINGS  106  CM  DEEP,  WATER  AT  173  CM. 
COARSE  SAND  BELOW  162  CM  ( 10YR  4/1). 
HORIZON: 

Cl:  STRATIFIED  LAYERS  1 INCH  THICK  10YR  5/8 


IIA lb:  ORIGINAL  SOIL  SURFACE 

IIC 1 : IRON  STAINS  IN  BAND  AT  TOP  AND  BOTTOM  OF  HORIZON 
IIC2 : IRON  STAINING  AROUND  ROOT  CASTS,  REDUCED 
C 1 : SOME  MOTTLES 


III-120 


SITE  DESCRIPTION 


SOIL  SERIES 

T 10 

SITE  NUMBER 

• 

• 

10  COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY,  MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

ALONG 

BROWNS  GULCH  NEAR  SAMPLE 

T9. 

NE  1/4 

, NW  1/4,  NE  1/4,  SECTION 

22 

, T3N , R9W 

DATE 

11/18/84  1540  ELEVATION 

: 5290F 

1612M  PRECIP 

: 1 1 

.4  IN 

289. 6MM 

MATERIAL 

tailings  VEGETATION 

: peren. 

forage  LAND  USE:mill  tail 

ings 

DRAINAGE 

poor 

PERMEABILITY: mod. 

slow  EROSION 

:moderate 

POSITION 

level 

slope  LANDFORM 

: f loodpl 

ain  NUM 

.HOR 

• 

• • 

4 

SLOPE 

1% 

0.6  D ASPECT 

: S 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS 

RT 

PR 

HOR.  NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp 

as  1 

ask 

pH  EFF 

BND 

C 1 48 

0-  10 

10YR  5/4  10YR  6/4 

s il 

0 

442  3323 

74  2 

1 1 1 

0.0  1 

31 

C2  49 

10-  25 

10YR  4/2  10YR  6/2 

s il 

0 

1 1 1 3323 

582 

1 1 1 

0.0  1 

31 

IIC 1 50 

26-  42 

10YR  4/2  10YR  6/2 

scl 

0 

1 1 1 4323 

382 

1 1 1 

0.0  1 

31 

IIC2  51 

42-  47 

10YR  5/ 1 10YR  7/ 1 

si 

0 

111  1111 

1 1 1 

1 1 1 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , st icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =e f fervesence  BND  =boundary  thickness , shape 


SITE: 

WELL  VEGETATED  SITE  (REDTOP).  SALTS  AT  SURFACE  AT  ADJACENT 
BARE  SITE. 

HORIZON: 

C 1 : SOME  MOTTLES 

C2:  BURIED  A HORIZON  AT  25  INCHES  (NO  SAMPLE) 


III-121 


SITE  DESCRIPTION 


SOIL  SERIES 

T 1 1 

SITE  NUMBER: 

1 1 COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY, 

MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

SOUTH 

OF  KONDA 

FIELD  IN  TAILINGS  ALONG  SBC 

SW  1/4 

, SW  1/4 

, SW  1/4,  NW 

1/4,  SECTION  16,  T3N, 

R9W 

DATE 

06/27/85  1750 

ELEVATION 

: 5260F 

1 603M  PRECIP 

: 1 1 

.3  IN 

287. OMM 

MATERIAL 

tail ings 

VEGETATION 

:bare  ground  LAND  USE:mill  tailings 

DRAINAGE 

mod.  well 

PERMEABILITY 

:mod.  slow  EROSION 

: severe 

POSITION 

level 

slope 

LANDFORM 

disturbed  landNUM.HOR 

• 

• • 

3 

SLOPE 

1% 

0.6  D 

ASPECT 

:W 

PROFILE  DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS  RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT  % 

gsk  dmsp  asl 

ask 

pH  EFF  BND 

Cl  52 

0-  25 

10YR  6/8  10YR  7/8 

Ifs  0 

111  2211  111 

1 1 1 

0.0  1 

31 

C2  53 

25-  64 

10YR  3/2  10YR  5/2 

vf  s 1 0 

111  2212  111 

1 1 1 

0.0  1 

12 

IIA 1 54 

64-  82 

10YR  3/2  10YR  5/3 

cos  30 

111  11! 1 111 

1 1 ! 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry .sticky, plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize .kind  EFF  =ef fervesence  BND  =boundary  thickness .shape 


SITE: 

TAILINGS  DEPTH  VARIES  FROM  2 TO  6 FEET,  ERODED. 

SALT  DEPOSITS  AT  SURFACE 
HORIZON: 

Cl:  7.5YR  4/8  LFS , 7 . 5YR  3/2  VFSL  LAYERS  3 IN.  THICK 
C2 : REDUCED,  STRATIFICATIONS  OF  7.5YR  4/8  AND  1 OYR  6/2 
1 1 A 1 : GRAVELLY  COARSE  SAND  ALLUVIUM 


III-122 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


• •••••••••••••••••••••••••••••••••••••*•••••••••••••••••••••• 

T 1 2 SITE  NUMBER:  12  COUNTY  : SILVER  BOW 

CLAYEY  OVER  SANDY,  MIXED  ARIDIC  ARGIBOROLLS  (129A) 

ABOVE  OLD  DITCH  E.  OF  LAGOON  AT  PETERSONS 

SW  1/4,  SE  1/4,  SE  1/4,  SE  1/4,  SECTION  35,  T4N , R10W 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/28/85  1240  ELEVATION  : 5100F 

res.  igneous  VEGETATION  : sedge  & 

somewhat  poor  PERMEABILITY : slow 
footslope  LANDFORM  : terrace 

1%  0.6  D ASPECT  :N 


1554M  PRECIP  : 1 1 . 1 IN  28 1 . 9MM 
rush  LAND  USE: pasture 
EROSION  :none 
NUM.HOR. : 2 


PROFILE  DESCRIPTION 


DEPTH 

COLOR 

CF 

STR  CONS 

RT 

PR 

HOR. 

NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

asl 

ask 

pH  EFF 

BND 

01 

59 

0-  5 

10YR  3/1 

10YR  4/1 

fibre 

0 

111  3311 

772 

1 1 1 

0.0  1 

21 

IIC  1 

60 

5-  17 

10YR  4/ 1 

10YR  5/ 1 

Is 

0 

111  1 1 1 1 

361 

1 1 1 

0.0  1 

13 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , st icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =e f fervesence  BND  =boundary  thickness , shape 

SITE: 

5 INCH  HISTIC  HORIZON  OVER  SANDS  AND  OLD  ARGILLIC  HORIZON 
ON  FLOODPLAIN  OF  SBC 
HORIZON: 

01:  HISTIC  HORIZON 

1 1 C 1 : COARSE  AND  MEDIUM  SAND  OVER  ERODED  ARGILLIC  HORIZON 


III-123 


SITE  DESCRIPTION 


SOIL  SERIES 

T 1 3 

SITE  NUMBER 

: 

13 

COUNTY 

: SILVER  BOW 

TAXON 

CLAYEY 

OVER  SANDY,  MIXED 

ARIDIC 

ARGIBOROLLS 

( 1 29A) 

LOCATION 

BELOW 

OLD  DITCH,  EAST  OF 

PETERSON  LAGOON. 

SE  1/4 

, SE  1/4,  SE  1/4,  SE  1/4, 

SECTION 

35, 

T4N , 

R 10W 

DATE 

06/29/85  1315  ELEVATION 

: 5100F 

1554M  PRECIP 

: 1 1 

. 1 IN  28 1 . 9MM 

MATERIAL 

cryst 1 

. alluv. VEGETATION 

: bare 

ground 

LAND  USE: pasture 

DRAINAGE 

poor 

PERMEABILITY :moderate 

EROSION 

: severe 

POSITION 

footslope  LANDFORM 

: terrace 

NUM .HOR 

• 

• • 

3 

SLOPE 

1% 

0.6  D ASPECT 

: N 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS 

RT 

PR 

HOR.  NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk 

dmsp 

asl 

ask 

pH  EFF  BND 

Cl  61 

0-  3 

10YR  3/3  10YR  5/3 

s il 

0 

464 

4323 

1 1 1 

34  6 

5.5  1 12 

IIO  1 62 

3-  10 

10YR  2/2  10YR  4/2 

1 

5 

1 1 1 

3212 

342 

544 

5.5  1 21 

IIB2  63 

10-  18 

10YR  3/3  10YR  5/3 

s 1 

40 

1 1 1 

32  12 

1 1 1 

1 1 1 

0.0  1 66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky, plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

TERRACE  ABOVE  SBC,  2 INCHES  CONTAMINATED  SEDIMENT  FROM 
IRRIGATION,  BARE  GROUND  WITH  SOME  CAREX 
HORIZON: 

C 1 : LAYER  OF  SEDIMENT  FROM  IRRIGATION  DITCH 
IIO 1 : DECOMPOSED  FIBRIC  LAYER  BURIED  BY  SEDIMENT 
IIB2 : ABUNDANT  SANDS  AND  GRAVEL 


III-124 


SITE  DESCRIPTION 


SOIL  SERIES:  ANACONDA  - T14SITE  NUMBER:  14  COUNTY  : DEER  LODGE 

TAXON  : FINE-LOAMY,  MIXED  ARIDIC  HAPLOBOROLLS  (35D) 

LOCATION  : PETERSON  ALFALFA  FIELD  BELOW  YELLOW  DITCH  LATERAL 

SW  1/4,  NE  1/4,  SE  1/4,  NW  1/4,  SECTION  35,  T4N,  RlOW 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/28/85  1015  ELEVATION  : 5080F  1548M  PRECIP  : 11.0  IN  279. 4MM 

crystl.  alluv. VEGETATION  :irr.  f ieldcropLAND  USE : irrigated  hay 
well  PERMEABILITY : mod . rapid  EROSION  : severe 

footslope  LANDFORM  :alluvial  fan  NUM.HOR. : 1 

4%  2.3  D ASPECT  :S  70DEG  E 


PROFILE  DESCRIPTION 


HOR. 

NO. 

DEPTH 

(IN) 

COLOR 

MOIST  DRY 

TEXT 

CF 

% 

STR  CONS 
gsk  dmsp 

RT 

asl 

PR 

ask 

pH  EFF 

BND 

Al 

55 

0-  4 

10YR  3/2  10YR  5/2 

si 

3 

111  4312 

572 

1 1 1 

5.5  1 

55 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky , plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size, kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

BARE  GROUND  ALONG  LATERAL,  GRAVEL  VENEER  ON  SURFACE. 

FAILURE  IN  FIRST  YEAR  STAND,  EXISTING  PLANTS  NOT  NODULATED 
HORIZON: 

Al:  ABUNDANT  COARSE  SAND,  ACID  SPOTS  ON  SURFACE  (NEAR  DITCH) 


III-125 


SITE  DESCRIPTION 


SOIL  SERIES: 
TAXON  : 
LOCATION  : 


T 1 5 SITE  NUMBER:  15  COUNTY 

FINE-LOAMY,  MIXED  AQUIC  HAPLQBOROLLS  (535A) 
PETERSON  OAT  FIELD-SWALE  BELOW  YELLOW  DITCH 
SE  1/4,  NE  1/4,  SE  1/4,  NW  1/4,  SECTION  35,  T4N 


: DEER  LODGE 


R 10W 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/29/85  950  ELEVATION  : 5080F  1548M  PRECIP  : 11.0  IN  279. 4MM 

crystl.  al luv .VEGETATION  :irr.  f ieldcropLAND  USE: irrigated  crop 
somewhat  poor  PERMEABILITY : mod . slow  EROSION  :moderate 
footslope  LANDFORM  :alluvial  fan  N1JM.HOR.  : 1 

3%  1.8  D ASPECT  :N  30DEG  W 


PROFILE  DESCRIPTION 


HOR.  NO. 

DEPTH 

(IN) 

COLOR 

MOIST  DRY 

TEXT 

CF 

% 

STR  CONS 
gsk  dmsp 

RT 
as  1 

PR 

ask 

pH  EFF 

BND 

Al  56 

0-  8 

10YR  3/2  10YR  4/2 

cl 

0 

254  4333 

54  2 

1 1 1 

8.0  2 

1 1 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky , plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  -boundary  thickness , shape 

SITE: 

CHLOROTIC  OATS,  STUNTED,  WHITICH  YELLOE  TIPS  WITH  GREEN 
VEINS.  AFFECTED  PLANTS  ALONG  SWALE  (CU  DEFICIENT?) 

HORIZON: 

Al:  UNDERLYING  B HORIZON  CAMBIC,  HIGH  O.M.  % (AQUIC) 


III-126 


SITE  DESCRIPTION 


SOIL  SERIES:  VARNEY  - T16  SITE  NUMBER:  16  COUNTY  : DEER  LODGE 

TAXON  : FINE-LOAMY,  MIXED  ARIDIC  ARGIBOROLLS  (36C) 

LOCATION  : LOWER  PETERSON  ALFALFA  FIELD 

NE  1/4,  NW  1/4 , NW  1/4,  NE  1/4,  SECTION  35,  T4N,  R10W 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/28/85  1100  ELEVATION  : 5040F  1536M  PRECIP  : 10.9  IN  276. 9MM 

crystl.  alluv. VEGETATION  :irr.  f ieldcropLAND  USE: irrigated  hay 
well  PERMEABILITY :moderate  EROSION  ‘.moderate 

footslope  LANDFORM  :alluvial  fan  NUM.HOR. : 1 

2%  1.2  D ASPECT  :NE 


PROFILE  DESCRIPTION 


DEPTH  COLOR  CF  STR  CONS  RT  PR 


HOR. 

NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

as  1 

ask 

pH  EFF 

BND 

AS 

57 

0-  5 

10YR  3/3 

10YR  5/4 

si 

5 

254  3311 

222 

1 1 1 

0.0  1 

21 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  * moist , dry , sticky , plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size, kind  EFF  =ef fervesence  BND  ^boundary  thickness , shape 

SITE: 

BARE  AREA  ALONG  YELLOW  DITCH  LATERAL.  FIRST  YEAR  ALFALFA 
DIED  OR  DID  NOT  NODULATE.  WEEDY. 

HORIZON: 

Al:  MAY  BE  SOME  SEDIMENT  FROM  DITCH 


III-127 


SITE  DESCRIPTION 

• ••a**®**©'*©®©*®0®®®0®®®®®®®®®®®®00®®®®®*®®®®®®0®®®®®®®®®®®®®®*®®®®®®®®®®®®®®*® 

SOIL  SERIES:  VARNEY  - T17  SITE  NUMBER:  17  COUNTY  : DEER  LODGE 

TAXON  : FINE-LOAMY,  MIXED  ARIDIC  ARGIBOROLLS  (36C) 

LOCATION  : PETERSON  FIELD  ABOVE  LATERAL  FROM  YELLOW  DITCH 

SW  1/4,  NW  1/4,  NW  1/4,  NE  1/4,  SECTION  35,  T4N,  R10W 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/28/85  1110  ELEVATION  : 5040F  1536M  PRECIP  : 10.9  IN  276. 9MM 

crystl.  alluv. VEGETATION  :irr.  f ieldcropLAND  USE: irrigated  hay 
well  PERMEABILITY  moderate  EROSION  : slight 

footslope  LANDFORM  :alluvial  fan  NUM.HOR. : 1 

3%  1.8  D ASPECT  :NNE 


PROFILE  DESCRIPTION 


DEPTH 

COLOR 

CF 

STR 

CONS 

RT 

PR 

HOR. 

NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk 

dmsp 

asl 

ask 

pH  EFF 

BND 

A 1 

58 

0-  5 

10YR  4/3  10YR  6/4 

scl 

0 

344 

4323 

752 

1 1 1 

0.0  1 

1 1 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky , plastic  consistence  RT  - root  amount,  size,  location 

PR  =pore  amount , size, kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

LOCATED  ABOVE  DITCH  IN  GOOD  ALFALFA  STAND.  SOIL  20  INCHES 
TO  ROCK  AND  FINER  TEXTURED  THAN  T16. 

HORIZON: 


III-128 


^5  ' 


SITE  DESCRIPTION 


SOIL  SERIES 

T 18 

SITE  NUMBER 

• 

• 

18  COUNTY 

: DEER  LODGE 

TAXON 

FINE-LOAMY,  MIXED  TYPIC  FLUVAQUENTS 

( 5A) 

LOCATION 

LOCATED  IN  SBC  FLOODPLAIN 

PAIRED  WITH  T 19 

NE  1/4 

, NW  1/4,  NW  1/4,  SECTION 

25, 

T4N,  R 10W 

DATE 

07/06/85  1310  ELEVATION 

: 5000F 

1524M  PRECIP 

: 10 

.8  IN  274. 3MM 

MATERIAL 

mixed 

al luviumVEGETATION 

: riparian 

LAND  USE:disturbed 

land 

DRAINAGE 

well 

PERMEABILITY: mod. 

rapid  EROSION 

: severe 

POSITION 

level 

slope  LANDFORM 

.•floodplain  NUM.HQR 

• 

• • 

3 

SLOPE 

1% 

0.6  D ASPECT 

:N 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS  RT 

PR 

l 1 

HOR.  NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp  asl 

ask 

pH  EFF 

BND 

Cl  67 

0-  7 

10YR  4/6  10YR  5/6 

sil 

0 

432  2212  542 

746 

0.0  1 

12 

IIA1  68 

7-  15 

10YR  2/2  10YR  4/2 

1 

0 

442  2212  742 

543 

0.0  1 

21 

IIC 1 69 

15-  23 

10YR  4/3  10YR  6/3 

vf  s 1 

0 

111  2211  472 

344 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist ,dry , sticky, plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size, kind  EFF  =ef fervesence  BND  =boundary  thickness .shape 


SITE: 

CONTAMINATED  BY  FLOOD  DEPOSITION,  SCATTERED  DEAD  WILLOW  WITH 
BASIN  WILDRYE,  CAREX,  AGSM,  RIBES,  ABUNDANT  BARE  GROUND. 
HORIZON: 

C 1 : MANY  WOODY  FRAGMENTS  IN  FLOOD-DEPOSITED  TAILINGS 
IIA 1 : ABUNDANT  O.M.  INDICATING  ONCE  SWAMPY  CONDITIONS 
IIC 1 : SORTED  VFS  FROM  FLUVIAL  DEPOSITION 


III-129 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


• • • • • 


BEAVERELL  - TI9ITE  NUMBER:  |9  COUNTY  • DEER  t nnrv 

LOAMY-SKELETAL,  MIXED  ARIDIC  ARGIBOROLLS  - COOL  < 1 32 A ) 

m°i/fETMRN'f/?F  CLARKS  F0R1C  FORAGE  PLOTS,  SPANGLER  PROPERTY 
NE  1/4,  NE  1/4,  NE  1/4,  SECTION  26,  T4N,  R10W 

07/06/85  1205  ELEVATION  : 5000F  1524M  PRECIP  : 10.8  IN  274  3MM 

crystl.  alluv. VEGETATION  :bare  ground  LAND  USE:pasture 
somewhat  exc.  PERMEABILITY: mod.  rapid  EROSION  : severe  - wind 

.tl  o1?1*6  LANDFORM  : terrace  NUM.HQR. : 3 

1%  0.6  D ASPECT  :NNW 


PROFILE  DESCRIPTION 


DEPTH 


COLOR 


« • • • » 


HOR. 

• • • • • 

NO. 

•••••• 

(IN) 

MOIST 

DRY 

TEXT 

A3 

64 

0-  6 

10YR  3/3 

10YR 

6/3 

Is 

B2t 

65 

6-  14 

10YR  3/4 

10YR 

5/4 

1 

C 1 

66 

14-  26 

10YR  4/4 

10YR 

5/4 

1 

CF  STR  CONS  RT  PR 


BND 


3 252  1 1 I 1 362  546 

10  254  3323  742  554 
65  111  3323  565  111 


4.2  1 
5.5  1 
0.0  1 


33 

21 

66 


COMMENTS 


• • • • • 


• •••«» 


^ * COarSe  (X)  STR  - structure 'grade j "sizej  *and*kind 

PR  ^porr^nt^'izetiAd^lFF  -erfe^6"'6  RT  * ^ a"°Unt • size-  location 
unt .size, kind  EFF  =ef fervesence  BND  -boundary  thickness .shape 


SITE: 


SHRUB  PATCHES  IN  HUMMOCKS  6 TO  18"  HIGH,  GRAVEL  AT  14"  BARF 

Horizon :WI™  WEEDS>  AGSM>  ARIR‘  “«“«g  »hches  “ 

Al:  ABUNDANT  COARSE  SAND,  INTERMITTENT  B2T  BELOW  Al 
B2t:  DISCONTINUOUS  DARK  CUTANS  ON  PED  SURFACES 
Cl**  argILLIC  EXTENDS  INTO  ALLUVIAL  GRAVELS  IN  PLACES 


III-130 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


TALLY (COOL)  -T8DTE  NUMBER:  20  COUNTY 

COARSE-LOAMY,  MIXED  TYPIC  HAPLOBQROLLS  ( 135B) 
SPANGLER  PASTURE  NORTH  OF  1-90 
NE  1/4,  SW  1/4,  SW  1/4,  SECTION  19,  T4N , R9W 


: DEER  LODGE 


DATE 

MATERIAL 

DRAINAGE 

POSITION 


07/06/85  1700  ELEVATION  : 5085F  1549M  PRECIP  : 10.7  IN  271.8MM 

crystl.  al luv . VEGETATION  :mixed  midgrassLAND  USE: range 
well  PERMEABILITY : rapid  EROSION  : severe  - wind 

lower  mids lopeLANDFORM  :alluvial  fan  NUM.HOR.:  1 


SLOPE 

: 6% 

3.4  D ASPECT 

: W 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS 

RT 

PR 

HOR. 

NO. 

(IN) 

MOIST  DRY 

TEXT  % 

gsk  dmsp 

as  1 

ask 

pH  EFF 

BND 

C 1 

70 

0-  6 

10YR  3/3  10YR  5/4 

Is  0 

111  1 1 1 1 

34  2 

546 

0.0  1 

66 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky, plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 

SITE: 

BARE  GROUND  (40%)  WITH  BASIN  WILDRYE,  AGSM,  ARTR. 

HORIZON: 

Cl:  MODERATELY  CONTAMINATED  BY  SMELTER  OR  WIND  DEPOSITION. 


III-131 


SITE  DESCRIPTION 


SOIL  SERIES 

TALLY (COOL)  -T21TE  NUMBER 

• 

• 

21 

COUNTY 

: DEER  LODGE 

TAXON 

COARSE-LOAMY , 

MIXED  TYPIC 

HAPLOBOROLLS 

( 135B) 

LOCATION 

SPANGLER  PASTURE  NORTH  OF 

1-90,  WEST  OF 

SMELTER , 

BELOW  RAIL 

- 

ROAD  TRESTLE. 

SW  1/4,  SW 

1/4,  SW  1 

/4 , SECT.  19, 

T4N,  R9W 

DATE 

07/06/85  1730 

ELEVATION 

: 5075F 

1546M  PRECIP 

: 10.7  IN 

27 1 . 8MM 

MATERIAL 

crystl.  alluv 

.VEGETATION 

:bare  ground 

LAND  USE: pasture 

DRAINAGE 

well 

PERMEABILITY: rapid 

EROSION 

: severe  - 

wind 

POSITION 

footslope 

LANDFORM 

: terrace 

NUM .HOR 

. : 1 

SLOPE 

3%  1.8  D 

ASPECT 

: W 

PROFILE 

DESCRIPTION 

DEPTH  COLOR 

CF 

STR 

CONS  RT 

PR 

HOR-  NO. 

(IN)  MOIST 

DRY 

TEXT  % 

gsk  dmsp  asl 

ask  pH  EFF  BND 

Cl  71 

0-  6 10YR  4/3  10YR  6/4 

Is  0 

1 1 1 

1111  111 

346  0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky, plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =e f fervesence  BND  ^boundary  thickness , shape 


SITE: 

CONTAMINATED  FROM  IRRIGATION  AND/OR  SMELTER.  EXCESSIVE  WIND 
EROSION.  SCATTERED  BASIN  WILDRYE,  AGSM,  LEAFY  SPURGE. 
HORIZON: 


III-132 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


T22  SITE  NUMBER:  22  COUNTY 

FINE-LOAMY,  MIXED  TYPIC  FLUVAQUENTS  (5A) 

FORESEN  PASTURE  IN  SLICKEN  ALONG  CLARK  FORK 
NW  1/4,  NW  1/4,  SW  1/4,  SECTION  16,  T7N,  R9W 


: POWELL 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


07/07/85  1050  ELEVATION  : 4530F  1380M  PRECIP  : 11.8  IN  299. 7MM 

tailings  VEGETATION  :bare  ground  LAND  USE:pasture 


mod.  well 
level  slope 
1%  0.6  D 


PERMEABILITY  -.moderate 
LANDFORM  : floodplain 

ASPECT  :N 


EROSION  : severe 
NUM.HOR. : 1 


PROFILE  DESCRIPTION 


DEPTH  COLOR  CF  STR  CONS  RT  PR 


HOR. 

NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

asl 

ask 

pH  EFF 

BND 

C 1 

72 

0-  6 

10YR  4/6 

10YR  6/6 

fsl 

0 

111  1 1 1 1 

1 1 1 

1 1 1 

0.0  1 

66 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

BLUISH  SALT  AT  SURFACE.  OCCURS  IN  PATCHES  AMONG  WILLOWS. 
HORIZON: 

Cl:  DUPLICATE  SAMPLE  75 


III-133 


SITE  DESCRIPTION 


SOIL  SERIES: 

MARTINSDALE 

-T81TE  NUMBER 

a 

23  COUNTY 

: POWELL 

TAXON  : 

FINE-LOAMY, 

MIXED  TYPIC  ARGIBOROLLS 

(52B) 

LOCATION 

FORESEN  PASTURE  ADJACENT 

TO  CLARK  FORK 

SE  1/4 

, SW 

1/4,  NE  1/4,  SECTION 

16, 

T7N,  R9W 

DATE 

07/07/85  1 1 10  ELEVATION 

: 4530F 

1380M  PRECIP 

: 1 1 

.8  IN 

299. 7MM 

MATERIAL 

mixed 

al luviumVEGETATION 

: tame 

pasture  LAND  USE:pasture 

DRAINAGE 

mod.  well 

PERMEABILITY  moderate 

EROSION 

:moderate 

POSITION 

footslope 

LANDFORM 

: terrace 

NUM.HOR 

• 

® • 

2 

SLOPE 

2% 

1 .2  D 

ASPECT 

: NW 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS  RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp  asl 

ask 

pH  EFF 

BND 

C ! 73 

0-  5 

10YR  4/6  10YR  6/6 

s il 

0 

1 1 1 3322  722 

1 1 1 

0.0  1 

12 

1 1 A 1 74 

5-  11 

10YR 

2/2  10YR  3/3 

s ic  1 

0 

452  4333  742 

! 1 1 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry, st icky, plastic  consistence  RT  - root  amount,  size,  location 

PR  =pore  amount , si ze , kind  EFF  =e f fervesence  BND  =boundary  th ickness , shape 


SITE: 

PASTURE  WITH  POA,  REDTOP,  CAREX  (100%  COVER).  FIVE  INCH 
THICK  TAILINGS  DEPOSIT. 

HORIZON: 

IIA1:  DUPLICATE  SAMPLE  76 


III-134 


SITE  DESCRIPTION 


SOIL  SERIES 

T25 

SITE  NUMBER 

• 

• 

25  COUNTY 

: SILVER 

BOW 

TAXON 

COARSE 

-LOAMY,  MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

RAMSAY 

FLAT  WEST  LYSIMETER  INSTALLATION 

NE  1/4 

, NE  1/4,  NE  1/4,  SECTION 

22 

, T3N,  R9W 

DATE 

07/25/85  1020  ELEVATION 

: 5300F 

1615M  PRECIP 

: 1 1 

.4  IN 

289. 6MM 

MATERIAL 

tailings  VEGETATION 

:bare 

ground  LAND  USE : disturbed 

land 

DRAINAGE 

poor 

PERMEABILITY: slow 

EROSION 

: severe 

POSITION 

level 

slope  LANDFORM 

disturbed  landNUM 

.HOR 

• 

• • 

6 

SLOPE 

1% 

0.6  D ASPECT 

: SSW 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS 

RT 

PR 

HOR.  NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp 

asl 

ask 

pH  EFF 

BND 

C 1 

82 

0-  7 

10YR  4/5  10YR  6/5 

s il 

0 

462  4322 

1 1 1 

1 1 1 

0.0 

1 

21 

C2 

83 

7-  17 

10YR  4/4  10YR  6/4 

sil 

0 

1 1 1 4322 

1 1 1 

1 1 1 

0.0 

1 

12 

IIAi 

84 

17“  24 

I0YR  3/2  10YR  4/2 

sic  1 

0 

454  5423 

572 

1 1 1 

0.0 

1 

31 

1 1 A 1 2 

85 

24-  31 

I0YR  3/2  10YR  4/2 

cl 

0 

1 1 1 5423 

562 

1 1 1 

0.0 

1 

31 

IIC2 

86 

50-  58 

10YR  3/2  10YR  4/2 

s ic  1 

0 

1 1 1 5433 

262 

1 1 1 

0.0 

1 

21 

IIIC3 

87 

58-  70 

10YR  4/3  10YR  6/3 

Is 

0 

111  1 1 1 1 

1 1 1 

1 1 1 

0.0 

1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , st icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =e f fervesence  BND  ^boundary  thickness , shape 


SITE: 

PROMINENT  SALT  CRUST  AT  SURFACE.  IIC2  NOT  SAMPLED  BUT 
SIMILAR  TO  IIC 1 . 

HORIZON: 

Cl:  MOTTLES  OF  CHROMA  3 AND  6,  TAILINGS  VFS  OR  SILT 


IIIC3 : COARSE  SAND  PREDOMINATES 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


T26  SITE  NUMBER:  26  COUNTY  : SILVER  BOW 

COARSE-LOAMY,  MIXED(ACID)  SULFIC  HAPLAQUEPTS 
WHITE  SALT  CRUST  SAMPLED  AT  SILVER  BOW  WELL  LOCATION 
SE  1/4,  SE  1/4,  SW  1/4,  SECTION  13,  T3N , R9W 


DATE 


07/25/85  900  ELEVATION 


5350F  1630M  PRECIP 


11.6  IN  294 .6MM 


MATERIAL 

: tailings 

VEGETATION 

:bare  ground 

LAND  USE:mill  tailings 

DRAINAGE 

: poor 

PERMEABILITY: slow 

EROSION  : severe 

POSITION 

: level 

slope 

LANDFORM 

: floodplain 

NUM.HQR. : 1 

SLOPE 

: 1% 

0.6  D 

ASPECT 

: W 

PROFILE 

DESCRIPTION 

HOR.  NO. 

DEPTH 

(IN) 

MOIST 

COLOR 

DRY 

CF  STR 
TEXT  % gsk 

CONS  RT  PR 

dmsp  asl  ask  pH  EFF  BND 

X 92  0-1  0/0  0/0  011111111111110.0111 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky , plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , s ize , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 

SITE: 

WHITE  SURFACE  SALT  SAMPLED. 

HORIZON: 

X:  WHITE  SALT  CRYSTALS  ON  SOIL  SURFACE. 


III-136 


SITE  DESCRIPTION 


SOIL  SERIES:  T27  SITE  NUMBER:  27  COUNTY  : SILVER  BOW 

TAXON  : COARSE-LOAMY,  MIXED(ACID)  SULFIC  HAPLAQUEPTS 

LOCATION  : SILVER  BOW  SELL  LOCATION 

SE  1/4,  SE  1/4,  SW  1/4,  SECTION  13,  T3N , R9W 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


07/25/85  930 

tailings 

poor 

level  slope 
1%  0.6  D 


ELEVATION  : 5350F  1630M  PRECIP  : 1 1 . 6 IN  294. 6MM 

VEGETATION  :bare  ground  LAND  USE:mill  tailings 
PERMEABILITY: slow  EROSION  : severe 

LANDFORM  : floodplain  NUM.HOR. : 1 

ASPECT  : W 


PROFILE  DESCRIPTION 


HOR. 

NO. 

DEPTH 

(IN) 

COLOR 

MOIST  DRY 

CF 

TEXT  % 

STR  CONS 
gsk  dmsp 

RT 

asl 

PR 

ask 

pH  EFF 

BND 

X 

93 

0-  1 

0/0 

0/0  0 

111  1 1 1 1 

1 1 1 

1 1 1 

0.0  1 

1 1 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  » moist ,dry ,s t icky , plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =e f fervesence  BND  =boundary  thickness , shape 

SITE: 

BLUE  SURFACE  SALT  PAIRED  WITH  SITE  T26. 

HORIZON: 

X:  BLUE  SALT  CRYSTALS  ON  SOIL  SURFACE. 


III-137 


SITE  DESCRIPTION 


SOIL  SERIES 

T28 

SITE  NUMBER: 

28  COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY, 

MIXED(ACID) 

SULFIC  HAPLAQUEPTS 

LOCATION 

RAMSAY 

FLAT  EAST  LYSIMETER 

INSTALLATION 

NE  1/A 

, NE  1/A 

, NE  1/A,  SECTION 

22 

, T3N,  R9W 

DATE 

07/25/85  1300 

ELEVATION 

: 5300F 

1615M  PRECIP 

: 1 1 

.A  IN 

289. 6MM 

MATERIAL 

tailings 

VEGETATION 

: bare 

ground  LAND  USE:mill  tailings 

DRAINAGE 

somewhat  poor 

PERMEABILITY 

:mod . 

slow  EROSION 

: severe 

POSITION 

level 

slope 

LANDFORM 

disturbed  landNUM 

.HOR 

« 

a • 

A 

SLOPE 

1% 

0.6  D 

ASPECT 

: SSW 

PROFILE  DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS 

RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

asl 

ask 

pH  EFF 

BND 

C 1 

88 

0-  9 

10YR  A/5  10YR  6/6 

vfsl 

0 

111  2211 

1 1 1 

1 1 1 

0.0  1 

2 1 

C2 

89 

9-  21 

10YR  3/A  10YR  5/A 

fsl 

0 

111  3312 

1 1 1 

1 1 1 

0.0  1 

31 

C3 

90 

2 1-  29 

10YR  3/3  10YR  5/3 

1 

0 

1 1 1 3322 

1 1 1 

1 1 1 

0.0  1 

12 

IIA  1 

91 

29-  51 

10YR  3/2  10YR  A/3 

sicl 

0 

A5A  5A33 

772 

1 1 1 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , st icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =e f fervesence  BND  =boundary  thickness , shape 


SITE: 

LITTLE  SURFACE  SALT  ACCUMULATION. 
HORIZON: 

Cl:  MOTTLES  OF  CHROMA  3 AND  6. 


IIA 1 : ORIGINAL  SOIL  SURFACE. 


III-138 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


T29  SITE  NUMBER:  29  COUNTY 

COARSE-LOAMY,  MIXED(ACID)  SULFIC  HAPLAQUEPTS 
WARM  SPRINGS  FISHING  ACCESS  ON  POINT  BAR 
SE  1/4,  NW  1/4,  SE  1/4,  SECTION  18,  T5N , R9W 


DEER  LODGE 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


07/25/85  1830 
ta il ings 
mod.  well 
level  slope 
1%  0.6  D 


ELEVATION 
VEGETATION  : riparian 
PERMEABILITY  rmoderate 
LANDFORM  : floodplain 

ASPECT  : SW 


4780F  1457M  PRECIP  : 11.6  IN  294. 6MM 

LAND  USE:disturbed  land 
EROSION  : severe 
NUM.HOR. : 1 


PROFILE  DESCRIPTION 


DEPTH  COLOR  CF  STR  CONS  RT  PR 

HOR.  NO.  (IN)  MOIST  DRY  TEXT  % gsk  dmsp  asl  ask  pH  EFF  BND 


X 94  0-1  0/0  0/0  011111111111110.0111 


COMMENTS 


CF  = coarse  fragment  (%)  STR  - structure  grade,  size,  and  kind 

CONS  = moist ,dry ,st icky , plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount .size, kind  EFF  =ef fervesence  BND  =boundary  thickness .shape 

SITE: 

SAMPLE  OF  SALT  ON  POINT  BAR  IN  TAILINGS  DEPOSIT,  20  FEET 
FROM  CLARK  FORK  RIVER. 

HORIZON: 

X:  SALTS  AT  SURFACE  SAMPLED. 


III-139 


SITE  DESCRIPTION 


SOIL 

SERIES: 

STRAW (COOL)  - S2TE  NUMBER: 

51  COUNTY  : SILVER 

BOW 

TAXON 

• 

• 

FINE-LOAMY  MIXED  CUMULIC  HAPLOBOROLLS  (25B) 

LOCATION 

NW  CORNER  OF  KONDA  PASTURE 

SW  1/4 

, NW  1/4,  SW  1/4,  NW 

1/4  SECTION  16,  T5N  R9W 

DATE 

06/27/85  1515  ELEVATION 

: 5280F 

1609M  PRECIP  : 11 

.3  IN  287. OMM 

MATERIAL 

crystl 

. alluv. VEGETATION 

: peren. 

forage  LAND  USE:subirr. 

hay 

DRAINAGE 

well 

PERMEABILITY 

:moderate  EROSION  :slight 

POSITION 

foot  slope  LANDFORM 

:alluvial  fan  NUM.HOR.: 

3 

SLOPE 

2% 

1 .2  D ASPECT 

: SSW 

PROFILE  DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS  RT  PR 

HOR. 

NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp  asl  ask 

pH  EFF  BND 

Al 

107 

0-  12 

10YR  3/2  10YR  4/2 

1 

1 

244  3323  762  342 

0.0 

1 31 

B2 

108 

12-  22 

10YR  3/3  10YR  5/3 

fsl 

0 

254  2322  762  232 

0.0 

1 21 

C 1 

109 

22-  28 

10YR  4/3  I0YR  6/3 

si 

1 

ill  2211  552  111 

0.0 

1 66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry ,st icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =e f fervesence  BND  =boundary  thickness , shape 


SITE: 

LOCATED  JUST  ABOVE  MILES  DITCH  BELOW  VOLCANIC  OUTCROP 
HORIZON: 

A!:  RECENT  DEPOSIT  FROM  0 TO  4 INCHES,  DARK  Al  4-12  INCHES 


III-140 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


STRAW (COOL)  - SITE  NUMBER:  52  COUNTY 

FINE-LOAMY  MIXED  CUMULIC  HAPLOBOROLLS  (25B) 

NW  CORNER  OF  KONDA  PASTURE 

SW  1/4,  NW  1/4,  SW  1/4,  NW  1/4  SECTION  16  T3N  R9W 


: SILVER  BOW 


DATE 

MATERIAL 


06/27/85  1540 
crystl.  alluv 


ELEVATION 

VEGETATION 


: 5280F  1609M  PRECIP  : 1 1 . 3 IN  287. OMM 

: sedge  & rush  LAND  USE:subirr.  hay 


DRAINAGE 

: mod . 

well 

PERMEABILITY :moderate 

EROSION 

: s light 

POSITION 

: footslope 

LANDFORM 

:alluvial  fan 

NUM.HOR 

. : 1 

SLOPE 

: 1% 

0.6  D 

ASPECT 

: SSW 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF  STR 

CONS  RT 

PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT  % gsk  dmsp  asl 

ask  pH  EFF  BND 

A 1 110  0-6  10YR  3/2  10YR  4/2  1 1 344  3323  772  242  0.0  1 66 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , sticky , plastic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

JUST  BELOW  MILES  DITCH  PAIRED  WITH  SITE  Al 

HORIZON: 

Al:  HIGH  OM  % 


III-141 


SITE  DESCRIPTION 


SOIL  SERIES: 

(A3) 

SITE  NUMBER: 

53 

COUNTY  : SILVER  BOW 

TAXON  : 

FINE-LOAMY 

, MIXED  TYPIC  HAPLAQUOLL 

(1 

1A) 

LOCATION  : 

SW  END  OF 

KONDA  FIELD  ALONG  RAILROAD 

TRACKS 

SE  1/4,  SW  1/4,  SW  1/4,  NW  1/4  SECTION  16  T3N  R9W 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/27/85  1625  ELEVATION  : 5260F  1603M  PRECIP  : 1 1 . 3 IN  287. OMM 

alluvium  VEGETATION  : sedge  & rush  LAND  USE: disturbed  land 

somewhat  poor  PERMEABILITY :moderate  EROSION  :moderate 

level  slope  LANDFORM  : floodplain  NUM.HOR. : 3 

0%  0.  D ASPECT  : 


PROFILE  DESCRIPTION 


DEPTH  COLOR  CF  STR  CONS  RT  PR 


HOR. 

NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk 

dmsp 

as  1 

ask 

pH  EFF 

BND 

Cl 

1 1 1 

0-  15 

7.5YR3/6 

7.5YR5/6 

1 

0 

254 

4323 

74  2 

1 1 1 

8.0  1 

51 

C2 

1 12 

15-  30 

7.5YR3/6 

7.5YR5/6 

1 

0 

254 

4323 

542 

1 1 1 

8.0  1 

21 

IIA  1 

1 13 

15-  46 

10YR  3/2 

10YR  4/2 

sil 

0 

1 1 1 

4323 

442 

1 1 1 

8.0  1 

31 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist ,dry ,s t icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 

SITE: 

SALT  EFFLORESCENCE  ON  SURFACE  WITH  505  BARE  GROUND 
HORIZON: 

C2 : COMMON  INCLUSIONS  OF  SANDY  RUST-COLORED  TAILINGS 
IIA 1 : WATER  TABLE  AT  4 3 INCHES,  SAND  BELOW  4 5 INCHES. 


III-142 


SITE  DESCRIPTION 


SOIL  SERIES 

TALLY (COOL)  - &§TE  NUMBER: 

54 

COUNTY 

: SILVER  BOW 

TAXON 

COARSE 

-LOAMY,  MIXED  ARIDIC 

HAPLOBOROLLS 

( 1350 

LOCATION 

ABOVE 

RAILROAD  TRESTLE  AT 

SPANGLERS 

NEAR  SITE  A7 

SE  1/4 

, NE  1/4,  NW  1/4  SECTION 

30, 

T4N , 

R9W 

DATE 

07/06/85  1610  ELEVATION 

: 5085F 

1549M  PRECIP 

: 10 

.6  IN 

269. 2MM 

MATERIAL 

cryst 1 

. alluv. VEGETATION 

•.mixed  midgrassLAND  USE:  range 

DRAINAGE 

well 

PERMEABILITY 

:moderate 

EROSION 

: moderate 

POSITION 

lower 

mids lopeLANDFORM 

: alluvial 

fan 

NUM.HOR 

• 

• • 

3 

SLOPE 

4% 

2.3  D ASPECT 

: S 50DEG 

W 

PROFILE  DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS  RT 

PR 

HOR.  NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp  asl 

ask 

pH  EFF  BND 

Ci  118 

0-  5 

10YR  3/2  10YR  5/3 

Is 

5 

1 1 1 

111  1 74  2 

1 1 1 

0.0  1 

21 

1 1 A 1 119 

5-  12 

10YR  3/2  10YR  5/3 

s 

20 

1 1 1 

1111  743 

1 1 1 

0.0  1 

31 

IIC 1 120 

12-  24 

10YR  3/2  10YR  4/3 

Is 

0 

1 1 1 

221  1 542 

1 1 1 

0.0  ! 

66 

COMMENTS 

CF  - coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry ,st icky , plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =ef fervesence  BND  -boundary  thickness .shape 


SITE: 

BASIN  WILDRYE,  AGSM,  KNAPWEED.  SITE  IS  ABOVE  MAIN  IRRIG. 
DITCH  AND  IS  LESS  CONTAMINATED  THAN  A7 . SMALL  DITCH  ABOVE. 
HORIZON: 

Cl:  VENEER  OF  SEDIMENT  FROM  OVERGRAZING  (HICH  CO.  SAND  %) 
IIA1:  ABUNDANT  CO.  SAND  AND  FINE  GRAVEL 


III-143 


SITE  DESCRIPTION 


SOIL 

SERIES: 

TALLY (COOL)  - 

HITE  NUMBER: 

55 

COUNTY  : SILVER 

BOW 

TAXON 

COARSE-LOAMY, 

MIXED  ARIDIC 

HAPLOBOROLLS 

( 135C) 

LOCATION 

SPANGLER  NORTH 

PASTURE  NEAR  RR.  TRESTLE 

N OF 

1-90 

NE  1/4,  SW  1/4 

, NW  1/4  SECTION  30, 

T4N , 

R9W 

DATE 

07/06/85  1640 

ELEVATION 

: 5075F 

1546M  PRECIP  : 10 

.6  IN 

269. 2MM 

MATERIAL 

crystl.  alluv. 

VEGETATION 

:bare  ground 

LAND  USE: pasture 

DRAINAGE 

somewhat  exc. 

PERMEABILITY 

: rapid 

EROSION  : severe 

POSITION 

footslope 

LANDFORM 

:alluvial 

fan 

NUM 

•HOR. : 

4 

SLOPE 

3%  1.8  D 

ASPECT 

: S 70DEG 

W 

PROFILE  DESCRIPTION 

DEPTH  COLOR 

CF 

STR 

CONS 

RT  PR 

HOR. 

NO. 

(IN)  MOIST 

DRY 

TEXT  % 

gsk  dmsp 

asl  ask 

pH  EFF 

BND 

C 1 

1 14 

0-  5 10YR  3/3  10YR  5/3 

Is  20 

454 

431  1 

246  746 

0.0 

1 

12 

IIA  1 

1 15 

5-  15  10YR  3/2  10YR  4/3 

Is  30 

1 1 1 

1 1 1 1 

242  111 

0.0 

1 

21 

IIC  1 

1 16 

15-  25  SOYR  4/3  10YR  5/3 

s 0 

1 1 1 

111! 

111  ill 

0.0 

1 

1 1 

1 1 1 A 1 

I 17 

25-  37  10YR  3/2  10YR  4/2 

1 15 

1 1 1 

3323 

ill  111 

0.0 

1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry .sticky , plastic  consistence  RT  - root  amount,  size,  location 

PR  =pore  amount , size .kind  EFF  =ef fervesence  BND  -boundary  th ickness , shape 


SITE: 

CONTAMINATED  BY  PAST  IRRIGATION.  BARE  GROUND  (80%)  WITH 
BASIN  WILDRYE,  AGSM,  AND  LARGE  LEAFY  SPURGE 
HORIZON: 

Cl:  PAVEMENT  FROM  WIND  EROSION,  HIGH  CO . S AND  GRAVEL  %. 
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SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


(A9)  SITE  NUMBER:  56  COUNTY  : DEER  LODGE 

FINE-LOAMY,  MIXED  TYPIC  FLUVAQUENTS 
DUTTON  RANCH  NEAR  GOLD  CREEK 

NE  1/4,  SW  1/4,  NW  1/4,  NE  1/4  SECTION  31  T10N  R1QW 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/26/85  1700  ELEVATION  : 3900F  1 188M  PRECIP  : 15.5  IN  393. 7MM 

mixed  al luviumVEGETATION  :peren.  forage  LAND  USE: irrigated  hay 
poor  PERMEABILITY :moderate  EROSION  : slight 

level  slope  LAND FORM  : floodplain  NUM.HOR. : 4 

1%  0.6  D ASPECT  :W 


PROFILE  DESCRIPTION 


HOR. 

NO. 

DEPTH 

(IN) 

COLOR 

MOIST 

DRY 

TEXT 

CF 

% 

STR  CONS 
gsk  dmsp 

RT 

asl 

PR 

ask 

pH  EFF 

BND 

Al  1 

101 

0-  5 

10YR  4/3 

10YR 

5/4 

fsl 

0 

232 

221  1 

1 1 1 

1 1 1 

5.5  1 

1 i 

A 1 2 

102 

5-  10 

10YR  4/6 

10YR 

6/6 

Is 

0 

1 1 1 

1 121 

1 1 1 

1 1 1 

5.0  1 

1 1 

C 1 

103 

10-  18 

10YR  5/6 

10YR 

6/8 

s i 

0 

222 

3212 

1 1 1 

1 ! 1 

4.5  1 

1 1 

IIA1 

104 

18-  26 

10YR  3/2 

10YR 

3/3 

sil 

0 

242 

3222 

572 

222 

6.0  1 

22 

COMMENTS 


CF  - coarse  fragment  (%)  STR  = structure  grade,  size,  end  kind 

CONS  = moist , dry , st icky ,plast ic  consistence  RT  = root  a&ount , size,  location 

PR  =pore  amount , size , kind  EFF  =ef fervesence  BND  =boundary  thickness , shape 


SITE: 

SALTY  ON  SURFACE,  BARE  GROUND.  SOIL  IN  ANO  OLD  OXBOW  OF  THE 
CLARK  FORK.  SOME  CHLOROTIC  POA,  BRIN. 

HORIZON: 

All:  0-3.5"  10YR  2/3  SiCL,  2.5-5"  FSL 
A 12:  SLIGHTLY  STRATIFIED  RECENT  OVERBANK  DEPOSIT. 

Cl:  STRATIFICATIONS  OF  7.5  YR  4/8,  N/2,  THIXOTROPIC 
IIA 1 : ROCKS  AT  26  INCHES,  HIGH  O.M.  CONTENT. 
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SITE  DESCRIPTION 


SOIL  SERIES:  TALLY (COOL)  -ASOTE  NUMBER:  57  COUNTY  : SILVER  BOW 

TAXON  : COARSE-LOAMY,  MIXED  TYPIC  HAPLOBOROLLS  ( S35D) 

LOCATION  : THURMOND  UPPER  PASTURE 

SE  1/4,  NE  1/4,  SE  1/4,  NW  1/4  SECTION  20  T3N  R8W 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/27/85  S 220  ELEVATION  : 5450F  ! 66 !M  PRECIP  : 11.8  IN  299. 7MM 

crystl.  al luv .VEGETATION  :peren.  forage  LAND  USE : irr igated  hay 
somewhat  exc.  PERMEABILITY :moderate  EROSION  : moderate 

midslope  LANDFORM  :alluvial  fan  NUM.HOR. : 1 

8%  4.5  D ASPECT  :N 


PROFILE  DESCRIPTION 


DEPTH  COLOR  CF  STR  CONS  RT  PR 


HOR. 

NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

asl 

ask 

pH  EFF 

BND 

Al 

105 

0- 

5 10YR  3/4 

10YR  5/4 

1 

2 

243  3323 

542 

S 1 1 

0.0  1 

21 

COMMENTS 


CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , st icky , plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  ~e f fervesence  BND  -boundary  thickness , shape 

SITE: 


HORIZON: 


SITE  DESCRIPTION 


SOIL  SERIES 

TAXON 

LOCATION 


(All)  SITE  NUMBER:  58  COUNTY 

COARSE-LOAMY,  MIXED  TYPIC  FLUVAQUENTS 
THURMOND  LOWER  PASTURE  30  FEET  EAST  OF  SBC. 

NW  1/4,  SW  1/4,  NE  1/4,  NW  1/4  SECTION  20  T3N  R8W 


: SILVER  BOW 


DATE 

MATERIAL 

DRAINAGE 

POSITION 

SLOPE 


06/27/85  1309 
tail ings 
poor 

level  slope 
2%  1.2  D 


ELEVATION  : 5370F  1636M 

VEGETATION  :peren.  forage 
PERMEABILITY :mod.  slow 
LANDFORM  : terrace 

ASPECT  : WNW 


PRECIP  : 1 1 .7  IN  297. 2MM 
LAND  USE: pasture 
EROSION  :moderate 
NUM.HOR. : 1 


PROFILE  DESCRIPTION 


DEPTH  COLOR  CF  STR  CONS  RT  PR 


HOR. 

NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp 

as  1 

ask 

pH  EFF 

BND 

AC  1 

106 

0-  9 

10YR  4/3 

10YR  5/4 

fsl 

0 

223  2222 

54  2 

1 1 1 

7.0  1 

1 1 

COMMENTS 


CF  - coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moi st ,dry , s t icky , plast ic  consistence  RT  - root  amount,  size,  location 

PR  =pore  amount ,s ize , kind  EFF  =e f fervesence  BND  -boundary  thickness , shape 

SITE: 

NINE  INCHES  TAILINGS  OVER  FLOOD  DEPOSITS. 

WATER  TABLE  AT  17  INCHES. 

HORIZON: 

AC  1 : STRATIFIED  WITH  7 . 5 YR  3/6  AND  N/6  MATERIAL. 
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SITE  DESCRIPTION 


SOIL 

SERIES 

(A  1 2) 

SITE  NUMBER 

• 

• 

59  COUNTY  : POWELL 

TAXON 

COARSE 

“LOAMY,  MIXED  TYPIC 

HAPLOBOROLLS , ERODED  (1350) 

LOCATION 

FORESON  PASTURE  ABOVE  TRACE  OF 

EAST 

VALITON 

DITCH 

NE  1/4 

, NE  1/4,  SE  1/4  SECTION 

16, 

T7N,  R9W 

DATE 

07/07/85  1135  ELEVATION 

: 4600F 

1402M  PRECIP  : 11 

.8  IN 

299. 7MM 

MATERIAL 

mixed 

al luviumVEGETATION 

:mixed  midgrassLAND  USE:pasture 

DRAINAGE 

well 

PERMEABILITY :moderate 

EROSION  :moderate 

POSITION 

upper 

raids lopeLANDFORM 

: alluvial 

fan  NUM.HOR. : 

3 

SLOPE 

8% 

4.5  D ASPECT 

: N 80- DEG 

W 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR  CONS 

RT  PR 

HOR. 

NO. 

(IN) 

MOIST  DRY 

TEXT 

% 

gsk  dmsp 

asl  ask 

pH  EFF  BND 

A 1 

12  1 

0-  5 

10YR  4/3  10YR  5/4 

s 1 

0 

442  4322 

74  2 544 

0.0  1 

31 

B2 

122 

5-  14 

10YR  4/4  10YR  5/4 

si 

0 

254  3333 

742  544 

0.0  1 

31 

C 1 

123 

14-  40 

10YR  4/4  10YR  5/4 

fsl 

0 

111  3312 

542  111 

0.0  I 

66 

COMMENTS 

CF  - coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry ,s t icky ,plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , s ize , kind  EFF  =e f fervesence  BND  -boundary  thickness .shape 


SITE: 

VEGETATION:  WILD  ROSE,  AGSM,  BASIN  WILDRYE . 
HORIZON: 

B2:  CAMBIC  B HORIZON  (DUPLICATE  SAMPLE  77) 
Cl:  DUPLICATE  SAMPLE  78 
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SITE  DESCRIPTION 


SOIL  SERIES: 

(A  1 3) 

SITE  NUMBER 

• 

• 

60 

COUNTY  : POWELL 

TAXON 

COARSE 

-LOAMY,  MIXED  TYPIC 

HAPLOBOROLLS , 

ERODED  (135D) 

LOCATION 

FORESON  PASTURE 

BELOW  TRACE  OF 

EAST 

VALITON  DITCH 

NE  1/4 

, NE  1/4, 

SE  1/4  SECTION 

16, 

T7N, 

R9W 

DATE 

07/07/85  1220  ELEVATION 

: 4600F 

1402M  PRECIP  : 11 

.8  IN 

299. 7MM 

MATERIAL 

mixed 

al luviumVEGETATION 

:bare 

ground 

LAND  USE:pasture 

DRAINAGE 

well 

PERMEABILITY :moderate 

EROSION  : severe 

POSITION 

upper 

raids lopeLANDFORM 

: alluvial 

fan 

NUM.HOR. : 

4 

SLOPE 

7% 

4.0  D ASPECT 

:N  70DEG 

W 

PROFILE 

DESCRIPTION 

DEPTH 

COLOR 

CF 

STR 

CONS  RT  PR 

HOR.  NO. 

(IN) 

MOIST 

DRY 

TEXT 

% 

gsk  dmsp  asl  ask 

pH  EFF  BND 

C!  124 

0-  3 

10YR  4/2 

10YR  5/3 

si 

20 

1 I 1 

1112  111  546 

0.0  1 

12 

IIA1  125 

3-  8 

10YR  3/3 

10YR  4/3 

fsl 

5 

244 

3212  111  1 1 1 

0.0  1 

3 1 

IIB2  126 

8-  18 

10YR  4/4 

10YR  5/5 

fsl 

0 

1 1 1 

3212  111  111 

0.0  1 

31 

IIC 1 127 

18-  38 

10YR  4/3 

10YR  5/4 

fsl 

5 

1 1 1 

3212  111  111 

0.0  1 

66 

COMMENTS 

CF  = coarse  fragment  (%)  STR  = structure  grade,  size,  and  kind 

CONS  = moist , dry , st icky , plast ic  consistence  RT  = root  amount,  size,  location 

PR  =pore  amount , size , kind  EFF  =e f fervesence  BND  ^boundary  thickness , shape 


SITE: 

LARGE  CONTAMINATED  AREA  BELOW  DITCH. 

HORIZON: 

Cl:  DEPOSIT  FROM  IRRIG.  DITCH,  ROCK  PAVEMENT  SURFACE  (DUPL. 
IIA1:  ABUNDANT  MOISTURE  UNLIKE  A 12  DRY  THROUGHOUT.  (DUPL  #80 
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ATTACHMENT  IV-A 

GROUND-WATER  SAMPLING  DECONTAMINATION  PROCEDURES 


IV- 2 


— MultiTech 


DECONTAMINATION  PROCEDURES 


All  materials  and  equipment  used  during  the  Silver  Bow  Creek  RI 
were  subjected  to  an  appropriate  level  of  decontamination®  The 
type  of  decontamination  performed  was  based  upon  procedures  described 
in  the  project  quality  assurance  plan  (MultiTech  and  Stiller  and 
Associates  1984,  Appendix  F)  as  well  as  those  appropriate  to  the  task® 

The  following  are  summaries  of  decontamination  protocol  followed 
for  specific  work  tasks  completed  during  the  RI . Rationale  for 
specific  decontamination  procedures  is  described  in  the  project 
QA/QC  plan. 

Monitoring  Well  Construction  and  Soil  Sampling 

All  drilling  equipment  and  materials  were  decontaminated  prior  to 
any  drilling  operations  and  between  borings.  All  tools  used  for 
soil  sampling  and  packaging,  including  knives,  split-spoon  samplers, 
etc.  were  decontaminated  prior  to  the  collection  of  each  sample. 
All  materials  used  during  well  construction  (casing,  caps,  etc.) 
were  also  decontaminated  prior  to  use  and  between  sites. 

The  following  sequence  was  used  for  decontamination  of  drilling 
equipment  and  supplies  and  soil  sampling  equipment. 

(1)  Scrubbed  visually  clean  with  a detergent  solution  and  a 
stiff  scrub  brush. 
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(2)  Rinsed  with  clean  water. 

(3)  Rinsed  with  deionized  water  and  allowed  to  air  dry. 

Well-  Development  and  Aquifer  Testing 

All  equipment  used  for  well  development  and  aquifer  testing  was 
decontaminated  prior  to  and  after  use  at  each  well.  This  included 
decontamination  of  all  piping,  pumps,  and  surge  blocks.  The  decon- 
tamination procedures  were  the  same  as  those  described  previously 
for  monitoring  well  construction. 

Vadose  Zone  Monitoring  Installations 


Each  lysimeter  was  decontaminated  prior  to  installation  by  pumping 
approximately  one  liter  of  8N  hydrochloric  acid  through  the  apparatus 
in  accordance  with  manufacturer's  recommendations.  This  procedure 
was  followed  by  pumping  of  approximately  three  liters  of  deionized 
water  through  each  lysimeter  to  flush  out  any  residual  hydrochloric 
s olu t ion. 

The  lysimeters  were  installed  in  a 200  mesh  silica-deionized  water 
slurry,  which  was  packed  about  the  ceramic  cup  base  of  the  unit. 
To  dewater  the  silica  slurry  and  to  introduce  formation  water  to 
the  sampling  apparatus,  three  bore  volumes  of  water  were  evacuated 
and  wasted  prior  to  any  sample  collection  efforts. 
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Tensiometers  arrived  on-site  in  a clean  condition.  The  units  were 
filled  with  a deionized  water  and  ethylene-glycol  solution  to 
protect  against  freezing.  Since  tensiometers  were  not  used  for 
sample  collection,  no  further  decontamination  of  the  units  was 
completed. 


Ground-Water  Sampling 

PVC  and  Teflon  bailers  utilized  in  ground-water  sample  collection 
were  decontaminated  before  and  after  each  use  by  a detergent  wash, 
c.ean  water  rinse,  dilute  nitric  acid  rinse,  and  a deionized  water 
rinse.  The  hoisting  line  for  the  bailer  was  decontaminated  in  a 
similar  manner  prior  to  its  use  at  each  well. 

Bladder  pumps  and  associated  piping  used  for  sampling  were  decontam- 
inated using  the  following  procedure: 


(1) 

Scrubbed 

clean 

with 

detergent  solution  and  stiff  brush 

(2) 

Rinse  with 

clean 

water 

(3) 

Rinse  with 

10%  hno3 

(4) 

Deioni zed 

wate  r 

rinse 

(three  times) 
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ATTACHMENT  IV-B 

SAMPLE  CUSTODY  AND  DOCUMENTATION  DESCRIPTION 


V 
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-MultiTech 


SAMPLE  CUSTODY  AND  DOCUMENTATION 


Sample  custody  protocol  and  sample  documentation  were  performed  in 
accordance  with  those  procedures  outlined  in  the  project  quality 
assurance/quality  control  plan  (QA/QC)®  These  procedures  were 
followed  throughout  the  duration  of  the  RI  field  investigation. 

Sample  Container  Identification  Tags 

Each  water  and  material  sample  container  was  identified  with  an 
adhesive  tag  which  contained  the  following  information:  Sample 
station  number,  date  sample  was  collected,  time  sample  was  collected, 
sample  station  location,  samplers'  names,  preservation  used  (if 
any),  type  of  sample  (raw  water,  etc.),  and  remarks  (if  any). 

Analyses  Request  Form  (ARF) 

Sample  container  sets  from  each  sample  site  were  accompanied  by  an 
analyses  request  form  (ARF)  similar  to  that  shown  in  Figure  1.  All 
laboratory  analyses  desired  for  a particular  sample  set  were  marked 
on  the  ARF;  the  original  form  was  submitted  to  the  laboratory  for 
sample  tracking,  a copy  of  the  form  was  kept  on  file  by  the  sampler. 
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Printing  No:  5 

Version  No:  3__ 

Printing  Date:  IT- TO -85 

FIGURE  1 

SILVER  BOW  CREEK  REMEDIAL  INVESTIGATION 
WATER  SAMPLE  ANALYSES  REQUEST  FORM 


FIELD  ID/STATION:  LAB  NO: 

DATE: 


REQUESTOR: 

SW  II 

SW  III 

GW  Partial 

GW  Comple 

TSS 

TSS 

S04 

Dissolved  Ca 

S04 

SO4 

Di ssol ved 

As 

Dissolved  Mg 

no3 

NO3 

Di ssol ved 

Cd 

Dissolved  Na 

A1  kal  i ni  ty 

A1  kal i ni ty 

Di ssol ved 

Cu 

Di ssol ved  K 

Hardness 

Hardness 

Di  ssol ved 

Fe 

Alkali ni ty 

Total  Cu 

Total  Cu 

Di ssol ved 

Pb 

S04 

Dissolved  Cu 

Di ssol ved  'Cu 

Di ssol ved 

Zn 

Cl 

Total  Zn 

Total  Zn 

FI 

Dissolved  Zn 

Dissolved  Zn 

Dissolved  As 

Total  Fe 

Total  Fe 

Di ssol ved  Cd 

Dissolved  Fe 

Dissolved  Fe 

Dissolved  Cu 

Total  Pb 

Total  Pb 

Dissolved  Fe 

Total  As 

Total  As 

Dissolved  Pb 

Total  Cd 

Total  Cd 

Di ssol ved  Zn 

Orthophosphate 

Total  P 

Measurement  Method 
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Chain  of  Custody  (COC)  Records 


All  samples  collected  were  accompanied  by  a Chain-of -Custody  (COC) 
Record  similar  to  that  shown  in  Figure  2*  When  transferring  samples, 
the  individual (s ) relinquishing  and  receiving  the  samples  signed, 
dated,  and  noted  the  time  on  the  COC®  This  record  was  used  to 
document  sample  custody  transfer  from  the  sampler  to  the  laboratory 
and  between  Stiller  and  Associates®  employees®  Upon  delivery  of 
samples  to  the  analytical  laboratory,  the  original  COC  form  was 
given  to  laboratory  personnel,  a copy  was  retained  by  sampling 
p ersonnel. 

Sample  Packaging  and  Transport 

Water  and  material  samples  were  packaged  in  coolers  during  transport 
from  a sampling  site  to  the  laboratory.  The  coolers  worked 
effectively  in  keeping  samples  from  freezing  during  the  winter 
sampling  episodes  and,  with  the  addition  of  ice,  kept  samples  at  a 
temperature  of  approximately  four  degrees  centigrade  during  warmer 
months.  The  sample-f illed  coolers  were  typically  transported  by 
field  vehicles  to  the  analytical  laboratory  and  were  accompanied  by 
appropriate  documentation. 
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Project.  Code  I Project  Name 
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Multi  Tech  • P.0.  Box  4078  • Butte,  Montana  • 406-494-6319 


Field  Forms 


Field  forms  were  maintained  by  Stiller  and  Associates'  personnel  to 
document  sampling  efforts  at  each  sampling  station.  Information 
contained  on  the  field  forms  included  discharge  data,,  field  parameter 
measurement  data,  site  conditions,  instrument  documentation  and 
calibration  information,  and  any  appropriate  field  observations. 


Field  log  books  were  also  maintained  by  field 
a record  of  work  tasks  completed  other  than 
ink  was  used  to  make  all  entries  in  the  log 
log  books  included,  but  were  not  limited  to; 


personnel  to  maintain 
sampling.  Waterproof 
book.  Entries  in  the 


~ Name  and  title  of  author,  date  of  entry,  and  description  of 
weather  conditions  at  the  time  of  entry 

- Descriptions  of  work  task  completed 

- Locations  of  work  task  activities 

- Data  collected 

- • Remarks 
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ATTACHMENT  IV-C 
SILVER  BOW  CREEK  GROUND-WATER 
FIELD  PARAMETER  MEASUREMENT  TECHNIQUES 


V 


IV- 12 


MultiTech 


FIELD  PARAMETER  MEASUREMENT  TECHNIQUES 


All  field  measurements  performed  during  the  Silver  Bow  Creek  RX 
were  made  utilizing  the  same  set  of  field  instruments.  All  equipment 
was  calibrated  at  a frequency  and  to  an  accuracy  consistent  with 
specific  manufacturer 9 s recommendations.  Duplication  measurements 
of  field  parameters  were  made  at  prescribed  frequencies  to  check 
data  reproducibility.  As  well,  measurements  of  field  blank  samples 
were  made  to  ascertain  potential  cross-contamination  or  procedural 
problems.  Further  discussion  of  field  QA/QC  procedures  is  contained 
in  Appendix  F,  Laboratory  Quality  Assurance/Quality  Control  Program. 

Water  Level  Measurements 

Water  level  measurements  were  performed  in  a consistent  manner 
throughout  the  duration  of  the  RI . A datum  was  established  for 
each  well  measured  from  which  initial  and  subsequent  water  level 
measurements  were  made.  The  datum  utilized  was  typically  the  top 
of  the  well  casing  on  the  north  side. 

Electric  well  probes  were  used  to  sound  the  depth  to  water.  The 
same  set  of  well  probes  were  used  throughout  the  study.  Well  probes 
were  calibrated  with  a steel  measuring  tape  periodically  and 
adjustments  were  made  to  collected  data  when  necessary.  All 
measurements  were  made  to  the  nearest  0.1  feet. 
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Temperature 


Measurements  of  ground-water  temperature  were  completed  at  all 
wells  sampled  during  the  Rl.  Field  thermometers  used  were  calibrated 
periodically  to  a factory-certified  thermometer*  Temperature  of 
ground  water  was  monitored  during  well  evacuation;  the  final  recorded 
temperature  was  obtained  immediately  following  sample  retrieval 
into  a decontaminated  beaker.  All  temperature  measurements  were 
recorded  to  the  nearest  0.5°C. 

EM, 

Field  measurements  of  pH  were  performed  on  sample  water  collected 
in  a decontaminated  beaker.  The  same  set  of  ph  meters  were  used 
throughout  the  RI.  pH  meters  were  calibrated  at  the  beginning  and 
end  of  each  sampling  day  and  during  the  day  when  necessary.  The 
following  sequence  was  followed  in  obtaining  field  measurements  of 
pH . 

(1)  Decontaminate  pH  probe  with  deionized  water. 

(2)  Check  pH  against  a pH  7 standard  buffer  solution;  if  pH 
reading  is  within  0.1  units  of  standard,  proceed;  if  not, 
recalibrate  instrument. 

(3)  Decontaminate  pH  probe  with  deionized  water. 

(4)  Obtain  pH  readings  from  sample  promptly  until  two  successive 
readings  are  the  same. 

(5)  Decontaminate  equipment  and  record  data  on  field  forms. 
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Periodically,  all  pH  meters  used  on  the  project  were  checked  with  a 
pH  meter  tester  to  insure  all  instruments  were  functioning  properly. 
When  field  conditions  (e.g.  sub-zero  temperatures)  apparently  affec- 
ted the  pH  values  obtained,  appropriate  notation  was  made  on  field 
f orms . 

Specific  Conductance  (SC) 

Measurements  of  field  specific  electrical  conductivity  (SC)  were 
made  on  sample  water  collected  in  a decontaminated  beaker.  All  SC 
instruments  were  calibrated  at  the  beginning  and  end  of  each  sampling 
day.  Adjustments  were  made  to  collected  data  if  results  from  the 
two  calibrations  were  significantly  different. 

The  following  sequences  was  followed  in  obtaining  field  measurements 
of  SC: 

(1)  Decontaminate  SC  probe  with  deionized  water. 

(2)  Perform  red-line  test  on  instrument;  adjust  as  necessary. 

(3)  Obtain  SC  and  temperature  readings  from  sample  until  two 
consecutive  readings  are  the  same. 

(4)  Record  data  and  decontaminate  equipment. 

Final  SC  values  were  calculated  on  site  to  adjust  for  temperature 
and  the  cell  factor  for  each  instrument.  A comparison  of  acquired 
data  was  made  to  previous  data  collected  at  a specific  site  as  a 
f inal  check  . 
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Dissolved  Oxygen 


Dissolved  oxygen  (DO)  measurements  were  obtained  from  ground-water 
samples  collected  in  accordance  with  the  following  procedure: 

(1)  Decontaminate  probe  with  deionized  water;  inspect  probe 
membrane,  replace  when  necessary. 

(2)  Calibrate  meter  for  temperature  and  elevation  according  to 
manufacturer's  recommendations. 

(3)  Obtain  DO  readings  from  sample  until  two  consecutive  readings 
are  similar. 

(4)  Record  data  on  field  forms  and  decontaminate  equipment. 


Values  of  DO  were  obtained 
for  consistency.  Reported 
eguilibrium  during  latter 


during  well  evacuation  and  were  monitored 
DO  values  were  recorded  when  DO  had  reached 
stages  of  the  well  evacuation  process. 


Eh 

Redox  potential  (Eh)  was  measured  in  ground-water  samples  collected 
in  a decontaminated  beaker.  The  Eh  instrument  and  probe  were 
checked  prior  to  each  measurement  in  accordance  with  manufacturer's 
recommendations.  Appropriate  decontamination  was  completed  prior 
and  after  each  use  of  the  probe.  A direct  reading  of  Eh  was  obtained 
from  sample  water  once  relative  eguilibrium  had  been  achieved  in 
water  evacuated  from  the  well.  Reported  values  were  recorded  once 
two  successive  readings  were  similar. 
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